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THE SIGNIFICANCE OF EDEMA DUE TO 
MASTOIDITIS * 


N. ASHERSON, M.A., M.B., B.S. (Lonp.), F.R.C.S. (Enc.) 
LONDON, ENGLAND 


The structures that abut the cranial and peripheral surfaces of the 
temporal bone are of no little import to the otologist. The external 
tissues may become involved by suppuration extending outward; the 
cranial contents, including nerves and vessels, by an extension of the 
disease in this direction. 

I shall devote attention to the spread of edema from mastoiditis 
to these various aspects of the temporal bone, its clinical location and 
its significance as regards diagnosis and prognosis. To further this 
end the anatomy of the external soft structures over the mastoid 
process must be reviewed. 


PERIPHERAL EDEMA 


Depending on the conformation of the mastoid process (i.e., 
whether it is cancellous or sclerotic) and the texture of the tissues in 


juxtaposition, mastoiditis may produce peripheral edema in one of the 
following ways: 


In direct association and contiguity with the focus of suppuration. 
This is seen when mastoiditis occurs in a cancellous process, which 
permits of the passage of the pus to the lateral surface of the mastoid 
process, where it penetrates to the surface, producing the classic physi- 
cal sign of “swelling over the mastoid process.” Over this inflammatory 
(subperiosteal at first) mass is produced a layer of edema which presents 
the following features: It is directly over the suppuration, is produced 
by it, as is edema over any abscess, and is associated with underlying 
tenderness. I shall return later to this point of the relation of tender- 
ness to edema; they are separate physical signs, not necessarily inter- 
dependent. The edema produced in these cases is due to a toxic 
process. One may classify this type of edema as direct edema. 

The physical signs produced by an edema as described lead to (a) 
a swelling behind the ear, over the lateral plate of the mastoid process ; 
(b) in some cases, in addition, a pushing away of the pinna from the side 
of the scalp, and forward; (c) is encroachment on the auricular sulcus 
in such a manner as to compress the angle between the pinna and the 
side of the scalp. This is demonstrated in figure 2. 


* Submitted for publication, April 7, 1931. 
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When the texture of the tissues in juxtaposition with the primary 
focus does not permit of full expansion or permits of only limited expan- 
sion with edema, the latter is manifest at some approximate site where 
the texture is such as to allow an easy distention with edema. For exam- 
ple, to cite a case from general surgery, a palmar whitlow occurs under 


Fig. 1.—Horizontal section through the normal ear (right) (modified from 
Gray’s Anatomy, and, like the remainder of the diagrams shown, reproduced with 
the permission of the Journal of Laryngology and Otology). a indicates the 
eustachian tube; b, the tympanic membrane; c, the mastoid antrum; d, the 
culdesac of the premastoid space; e¢, the lateral sinus; f, the condyle of the jaw; 
g, the cartilage of the meatus; h, the meatus; i, the concha; /, the premastoid 
space ; k, the suprameatal spine; 7, the auricular sulcus, and m, the mastoid process. 


Fig. 2.—Abscess of the mastoid process. a indicates the premastoid space; b, 
the concha (extending forward and outward); c, the sulcus (compressed) ; 
d, swelling and edema, and ¢, abscess of the mastoid process. 


a dense layer of the palmar fascia, and the edema produced by it 
becomes manifest as a marked swelling on the dorsum of the palm. 
Indirect edema is thus produced, and it will be noted that it is free from 
tenderness. 
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Mastoiditis can produce this indirect edema, which may be so 
marked as to simulate renal edema; i. e., it pits easily on pressure and 
is free from tenderness. When mastoiditis occurs in a sclerotic mastoid 
process this type of edema is apparent in the premastoid space, a name 
that I have applied to the region in front of the mastoid process. An 
appreciation of the anatomic conformation of the soft tissues here 
is also necessary if an adequate explanation is forthcoming for those 
cases of mastoiditis in which edema occurs behind the ear and yet 
no breach on the lateral surface of the mastoid process is detected at 
operation. This type of edema differs from that due to the direct spread ; 
it can be clinically recognized, and important deductions inferred from 
its presence. Thus, this type of edema occurs, not over the lateral 
surface of the mastoid process, but in the premastoid space; it may 
be so evident as to pit on pressure, without any underlying tenderness ; 
it flattens out the auricular sulcus; it may, if the process is sclerotic, 
be associated with that other classic danger signal for immediate opera- 
tion on the mastoid, namely, sagging of the posterior osseous meatal 
wall (fig. 4). 

ANATOMY OF THE PREMASTOID SPACE 


If a horizontal section be taken through the mastoid process and 
its overlying soft tissues, at the level of the midpoint of the posterior 
wall of the osseous meatus (fig. 1), a space can be identified, to which 
for want of a designation, I have applied the name of the premastoid 
or retromeatal space.* 

It will be recollected that from the junction of the cartilaginous 
meatus and osseous meatus, the former part veers forward, while 
the anterior plate of the mastoid process diverges gradually posteriorly. 
Thus these two planes leave a triangular space, which together with 
a prolongation medially, the culdesac of the space, constitutes the pre- 
mastoid space. The line of the anterior plate of the mastoid process 
continued externally divides the premastoid space from the lateral 
mastoid space. 

The limits of the premastoid space are: 1. The anterior: boundary 
is the posterior wall of the cartilaginous meatus in its entire length. 
The whole length of this wall is free from cartilage, a point to which 
I shall refer again, as it carries a clinical significance. The cartilaginous 
meatus is composed of a plate of cartilage, completed by a fibro- 
membranous structure which does not form the entire wall of the 
meatus. 

2. The posterior boundary of the premastoid space is formed 
medially by the anterior plate of the mastoid process, a dense plate 


1. Asherson, N.: The Anatomy of the Pre-Mastoid Space, J. Laryng. & Otol. 
46:111 (Feb.) 1931. 
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of bone that extends laterally as far as the suprameatal spine, and 
laterally by the soft tissues that merge posteriorly into the plane of the 
scalp overlying the lateral surface of the mastoid process. The line 
of the anterior surface of the mastoid process continued externally 
cuts off the premastoid space from the lateral mastoid space. 


3. The space is limited laterally by the cartilage of the pinna and 
further back by the auricular sulcus. Extending from the apex of the 
space is a culdesac which runs medially as far as the tympanic membrane, 
in front of the anterior surface of the osseous meatus and deep to the 
integument covering this part of the meatus; that is, it runs the entire 
length of the osseous meatus. It is only a potential space here, like 
the peritoneal “cavity,” and normally contains only lymphatics. The 
integument here is densest, and does not easily permit of the extension 
of pus through it. Rather does it yield by bulging outward with inflam- 
matory products to produce the physical sign of sagging of the posterior 
meatal wall. It will be noted that at its medial end the antrum of 
the mastoid and few of its satellite cells have a direct posterior relation 
to the culdesac. It also contains the tympanomastoid fissure, through 
which the auricular branch of the vagus (Arnold’s nerve) enters the 
meatus. 

At the posteromedial angle of the culdesac is a perforated area in the 
bone, transmitting blood vessels, and through these vascular foramina, 
pus may perforate from the antrum or periantral cells into the culdesac. 
The most medial part of the posterior wall of the osseous meatus forms 
a spur between the antrum and meatus, and might be termed the meatal 
spur. 

The space and culdesac thus defined extend upward and downward 
surrounding the meatus with no definitive limits. The texture of 
the contents of the space is such as to permit of the part posterior 
to the cartilaginous meatus swelling to a great extent with edema, 
while that part deep to the integument (the culdesac) can expand to 
only a limited extent. This space is of practical significance when 
suppuration occurs in a sclerotic mastoid process. 


RELATION OF THE PREMASTOID SPACE TO ADJACENT 
SUPPURATION 


The premastoid space contains connective tissue, muscles and a 
branch of the posterior auricular artery, as well as lymphatics. 

Suppuration in the adjacent regions has the following effects on 
this space: 1. A cellular mastoid permits pus from the mastoid antrum 
to reach the surface to form a subperiosteal abscess (fig. 2). Here 
edema over the abscess raises the integument, pushes the ear away from 
the side and forward, but tends to compress the angle of the auricular 
sulcus. 
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will prevent pus from the mastoid antrum taking this line, and so the 
pus passes anteriorly into the culdesac of the premastoid space, deep 
into the integument. This produces a bulging of the posterior wall of 
the osseous meatus at its inner end, owing to underlying periostitis. 
Infection of the anterior periantral cells in a cancellous bone may also 
produce this physical sign. 

Now the inflammation tends to burrow outward, deep to the 
integument, to appear as edema in the premastoid space, and in a 
neglected case as an actual abscess there. Hence an edematous swell- 
ing appears behind the ear, pushing the latter away from the side of the 
scalp, but flattening out the auricular sulcus. The edema is free from 
underlying tenderness. 

Three stages may be recognized: (a) sagging of the posterior 
meatal wall; (b)sagging, with the presence of edema in the pre- 
mastoid space, an hour-glass effect being obtained, and, finally, (c) 
the actual invasion of the whole culdesac and the space with pus. Thus 
a subperiosteal abscess is produced on the anterior surface of the 
mastoid process. This may be termed anterior mastoiditis. Cases of 
this kind have been recorded? in which a cure was obtained by incision 
of the abscess through the meatus. 

The premastoid space may also be invaded by edema from a per- 
foration through the anterior surface of the mastoid process in a 
cancellous bone. The perforation is usually at the medial apex of the 
space, where the osseous meatus begins, but there is no associated 
sagging of the posterior meatal wall, as is seen when the invasion 
occurs in a sclerotic bone. 

This is of great clinical importance for diagnosis. If in a case of 
mastoiditis the posterior osseous meatal wall is bulging, there is edema 
in the premastoid space, i. e., behind the ear, and the auricular sulcus 
is flattened out, it is possible to make the diagnosis of mastoiditis in a 
sclerotic process. This path of lymphatic infection also explains why 
edema is detected in the premastoid process in cases of mastoiditis 
without any direct perforation of the lateral surface of the mastoid 
process. It has passed outward along the anterior surface of the mastoid. 


3. A furuncle situated in the posterior superior wall of the meatal 
introitus may rupture posteriorly, owing to the absence of cartilage, 
and so invade the premastoid space to produce edema or an abscess. 
Thus the physical signs produced (fig. 3) mimic those due to mastoiditis 
in a sclerotic mastoid process (fig. 4) or, when the perforation has 
occurred at the medial end of the space, in a cancellous bone. 

The foregoing observations on the premastoid space make it neces- 
sary to record a more extended finding than merely “edema over the 


2. A sclerotic mastoid (20 per cent of all mastoids are of this type) 
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mastoid process.” “Is it over the mastoid process?” or “Is it in the 
premastoid space?” are the queries to be answered, and, further, “Is 
there any bulging in the posterior meatal wall?” “Is there any under- 
lying tenderness ?” 

The premastoid space and its culdesac must be infiltrated with the 
ischemic injection used to produce hemostasis in the mastoid operation.” 


Fig. 3.—Furuncle (a) producing swelling behind the ear. b indicates edema of 
the premastoid space; c, swelling over the mastoid, and d, the sulcus (flattened). 


Fig. 4.—Mastoiditis in sclerotic bone. a indicates sagging of the posterior 
mastoid wall; b, edema and swelling; c, the sulcus (flattened) ; d, swelling over the 
mastoid, and e, the sclerotic process. 


An injection of procaine hydrochloride into the culdesac, by Neumann’s 
method, produces anesthesia of the tympanic membrane. 


2. Asherson, N.: Haemostasis in the Mastoid Operation, Lancet 2:1359 
(Dec. 28) 1929. 
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SAGGING OF THE POSTERIOR OSSEOUS MEATAL WALL 


The anatomy described throws light on the sagging of the posterior 
osseous meatal wall in mastoiditis and on its significance. The 
sagging may be slight or so marked as to fill the meatal lumen com- 
pletely and prevent any view of the tympanic membrane. There may 
be little or no otorrhea, or the latter may be so profuse that the 
tumefaction becomes evident only when the meatus is thoroughly 
cleaned. In view of its cryptic position, the sagging is liable to be 
overlooked or, at any rate, detected much later than a similar swelling 
over the lateral surface of the mastoid. Hence it must be sought by 
otoscopy. It may be produced in a sclerotic process or by infection 
of the periantral cells in a cancellous bone. 

The sign is therefore of much import. It is one of the most reliable 
indications of acute mastoiditis. In any case of suspected mastoiditis, 
the detection of this sagging renders the diagnosis positive. It may 
be present for a long time, and yet all other signs or symptoms of 
acute mastoiditis may be absent or slight. Hence it becomes a matter 
of diagnostic value to search for this sign in arriving at a diagnosis 
of acute conditions of the ear. 

It is found as a matter of clinical observation that in a large 
majority of cases in which the sign is detected, the mastoiditis is 
associated with a further complication, such as perisinus abscess, extra- 
dural abscess, etc. The last three cases in which I detected this sign 
were all complicated by the presence of a perisinus and extradural 
abscess.* Hence the sign carries added significance as to the urgency 
of operation in the cases in which it is present. In his record of com- 
plications of chronic suppurative otorrhea, Fraser * recorded that the sign 
was present in two of five cases of extradural abscess, in one of eight 
cases of perisinus abscess, in two of nine cases of cerebral abscess and 
in one of six cases of cerebellar abscess. Thus, of thirty-four cases 
of intracranial complications of chronic otorrhea, it was present in six. 
As in a number of these cases the meatus was blocked by polypi and as 
the sign followed the operation on the mastoid, in some instances, 
the frequency is somewhat higher than these figures indicate. 

The sagging may be superficially simulated by other conditions 
In influenzal otitis, the outer layer of the tympanic membrane, which is 
in continuity with the integument over the posterior wall of the osseous 
meatus, may be distended with blood to form a bulla, which may extend 
on to the meatal wall and simulate the sagging. If one is in doubt, 


3. Asherson, N.: Symptomless Acute Mastoiditis, Lancet 1:343 (Feb. 14) 
1931. 

4. Fraser, J. S.: Complications of Chronic Otorrhoea, J. Laryng. & Otol. 
45:245, 1930. 
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puncturing the bulla will settle this point. Sometimes, the bulla may 
assume a polypoid form, with very thick walls, and be mistaken for a 
polypus, but here again puncture reveals its content to be blood. An 
inflamed distended tympanic membrane may appear to be a sagging, 
and I have observed an exostosis, over which the skin was inflamed, 
simulating sagging. 

Ballance quoted Heine ° as follows: 


It is not over the mastoid but in another situation that periostitis has from 
the very first a grave significance. In the course of an acute otitis or of an acute 
exacerbation of a chronic otitis we sometimes find the meatus narrowed by an 
apparent falling in of its upper and posterior wall . . . Pressure on the tragus 
or traction on the pinna causes no pain; only direct contact and pressure with 
the probe causes any inconvenience. The narrowing is as a rule limited to the 
inner part of the meatus . . . This so-called sinking in the posterior and 
upper wall of the meatus, is the result of periostitis in this region, which results 
from empyema of the antrum . . . It is an imperative command to open this 
cavity. . . . The absence of any sign of periostitis over the mastoid, or of any 
mastoid tenderness is only a more pressing reason for operation, . . . the 
mastoid is probably more or less sclerotic so that the extension of the inflammatory 
process outward is made more difficult and its extension inward all the more likely. 


Thus Heine recognized that this is a sign of a sclerotic mastoid 
process. He did not trace the logical extension of this focus in producing 
edema in the premastoid space. 


Edema may also occur at a site distant from the inflammatory 
nidus, like any local edema. Thus edema of the lower eyelid may occur 
on the same side as the aural condition, by a process that I have 
explained elsewhere. This physical sign is consistently detectable in 
children in association with zygomatic mastoiditis; i. e., the infective 
mastoid focus ruptures externally over the cells in the root of the 
zygoma. In practice, whenever pus ruptures externally under the tense 
temporal fascia as a result of mastoiditis this sign is observed and 
clears up as soon as the exudate perforates the fascia, thus relieving 
the tension, or after operative intervention, which produces the same 
effect. The cause for this may be: (1) compression of veins return- 
ing from the outer canthus of the eyelid, running deep to the temporal 
fascia, or (2) obstruction of venous return from the scalp to the 
anterior auricular region by the mastoid swelling. This diverts a larger 
venous return to the orbit. The veins there are valveless, and the lax, 
unsupported tissues of the orbit readily distend to produce edema of 
the lower eyelid. This is a manifestation of a collateral circulation. 


5. Heine: Operationen am Ohr, Berlin, S. Karger, 1904. 
6. Asherson, N.: Oedema of the Eyelid in Acute Mastoiditis, J. Laryng. & 
Otol. 44:827 (Dec.) 1929. 
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THE RELATION OF EDEMA TO TENDERNESS 


Tenderness may be present over the mastoid process without edema, 
and, on the other hand, marked edema can be present in the premastoid 
space without tenderness. This is obvious if the pathologic process 
is evident. Thus edema over the mastoid process, as ordinarily elicited, 
is always over a subperiosteal abscess, owing to pus perforating the 
lateral wall of the mastoid process. 

The farther the pus is from the surface, the less is the intensity 
of the tenderness. Also the deeper the pus is, the less is the overlying 
edema. Hence it is obvious that the maximum tenderness is elicited 
when the abscess is on the point of rupturing externally, when it 
becomes exquisite. That is, the tenderness and the edema are in pro- 
portion to the depth of the pus from the surface. 

It may be stated once more that I am discussing acute pyogenic 
mastoiditis, and in this particular group those instances of a cancellous 
process in which the mastoiditis has spread to the surface of the mastoid 
process through a perforation on its lateral surface. This is common 
in children. 


When there is a sclerotic mastoid, two diverse factors occur, which 
bear no direct proportional relation to one another. The edema in 
the premastoid space may be present without any underlying tenderness. 
Moreover it may be of such intensity as to pit easily on pressure, and 


is not unlike renal edema. This is explicable when it is realized that 
in the early stage of mastoiditis in the sclerotic bone, with bulging of 
the posterior meatal wall, edema is present in the premastoid space, and 
is passive. One may draw the analogy of pus pent up under the tense 
palmar fascia (a palmar whitlow) producing marked edema without 
tenderness in the lax tissues over the back of the hand. The tyro, 
unfamiliar with this condition, may be led to seek for the lesion on 
the dorsum. In the same way, the density of the mastoid process 
produces limited bulging of the posterior osseous meatal wall, but 
the lax tissues of the premastoid space easily swell with the edema. 

This explains why the edema may be excessive yet painless. It is 
only when the premastoid space is actually invaded by pus in a neglected 
case, such as is described in this section, that there is a concomitant 
tenderness under the edema. Tenderness is present, as the condition 
is an acute mastoiditis, but it is over the lateral surface of the mastoid 
process, and not in the premastoid space. When the edema in the 
premastoid space is the result of a suppurating furuncle that has 
ruptured posteriorly, there is associated tenderness. This is evident 
from the fact that the edema directly overlies the suppurating focus 
(the furuncle) which is the cause of the tenderness. 
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To summarize, acute mastoiditis may cause tenderness over the 
lateral surface of the mastoid process and edema there if there is a 
breach in this surface of the mastoid, such as occurs in a cancellous 
process. Acute mastoiditis may produce tenderness over the lateral 
surface of the mastoid process, but edema without tenderness in the 
premastoid space. Here there is a spread behind the ear via the pre- 
mastoid space. 


EDEMA ON THE CRANIAL SURFACE OF THE TEMPORAL BONE 


I have dwelt at some length on the interpretation of edema appear- 
ing on the external surface of the mastoid process in association with 
mastoiditis. 

The external surface has been divided into the lateral mastoid 
plane and the anterior mastoid plane (the premastoid space). Edema 
is known to occur commonly on these surfaces, but the petrous temporal 
bone possesses three other surfaces, two of which interest the otologist. 
Thus the surface in the middle and posterior fossa must be considered. 
The under surface of the temporal bone has no practical interest from 
the present point of view. 

There is no inherent reason why edema due to mastoiditis should 
appear solely on the external planes, and not on the cranial surface. 
Many cases can be adduced to prove that edema may occur on the intra- 
cranial surface, in the middle and posterior fossae. Any swelling here 
must encroach on the cranial contents and produce symptoms of pres- 
sure. One could theoretically adduce that a localized swelling (e. g., 
due to edema, conforming in character to that observed on the surface 
in some cases of mastoiditis), in the middle fossa for example, would, 
by pressing on the temporosphenoidal lobe, produce the symptoms of 
a localized lesion, e. g., an abscess of the temporosphenoidal lobe. 
Moreover, as the condition appears to be due to edema, it follows that 
when the latter subsides the cranial localizing symptoms subside; that 
is, the prognosis is good. Hence the diagnosis can be made only in 
retrospect, as the patient has recovered from the marked intracranial 
localizing lesions and as a search for pus in the cranium has given 
negative results. Thus the diagnosis rests on (1) negative results from 
exploration of the temporosphenoidal lobe and (2) recovery of the 
patient from an apparent cerebral abscess diagnosed clinically. 

A casual glance through the literature will reveal a constant stream 
of cases of “pseudo-abscess of the brain” in which the patients presented 
all the symptoms of a temporosphenoidal abscess of otitic origin but 
in which exploration revealed no pus and they recovered. Another 
diagnosis under which cases of this type are recorded is “nonsuppura- 
tive” encephalitis. These names lead nowhere as to the underlying 
pathologic changes. 
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By recognizing that such a transient condition as intracranial edema 
can produce transient intracranial localizing symptoms owing to pressure, 
and that it is a well known phenomenon for edema to be produced exter- 
nally in mastoiditis, one has an adequate explanation as to the underlying 
changes in intracranial edema. 

The case recorded here is thus easily explained. It will be noted 
that in the notes made by the house surgeon the observation of “oedema 
of the dura” was made at the time of the operation, unbiased by any 
hypothesis. To my mind there is no doubt that the sequence of events 
was as follows: acute mastoiditis, operation, progress of the infection 
producing an edematous mass, and a localized collection in the middle 
fossa; this produced symptoms of pressure on the temporosphenoidal 
lobe simulating the symptoms of an abscess in this region. It will be 
noted that the patient had “meningitis.” This is true, but does not 
invalidate the explanation given, as meningitis per se could not give 
all those signs pointing to a local, intracerebral lesion (pressure on 
the internal capsule). 

Another point that comes to one’s mind is that as the walls separating 
the focus of infection from the dura are thinner (e. g., the tegmen 
tympani) than the walls forming the anterior and lateral walls of the 
mastoid process, it would be expected that edema would form intra- 
cranially. I have no doubt that this occurs frequently, but it is either 
not sufficiently marked to cause any symptoms of pressure, or it produces 
the symptoms enumerated. 

What applies to the middle fossa applies with equal emphasis to 
the posterior fossa and cerebellar symptoms. Intracranial edema is 
probably overlooked when it is present. Certainly the recognition of 
its presence and possibilities has escaped much attention to date. 

The patient in the following case was under the care of Mr. Archer 
Ryland, at the Central London Throat, Nose and Ear Hospital, whose 
permission I have to quote the report. 


REPORT OF A CASE 


A boy, aged 15, had had chronic suppurative otitis media on the left side at 
intervals for three years. He recently had pain behind the ear for three days. 

On examination tenderness was observed over the mastoid process. There 
was an external otitis. No perforation of the membrana tympani was seen. 
Shrapnell’s membrane was red but not bulging. The tonsils were cryptic, and 
there was postnasal catarrh. 

Nov. 25, 1929: A cortical operation was performed on the left mastoid. The 
antrum was found to be low, and it contained pus. The middle fossa was exposed, 
and was normal. The temperature was 99 F. 

Convalescence for the next fourteen days was uneventful. 

December 12: The patient complained of occipital headache. The temperature 
rose to 103 F., and for the next week oscillated between 102 and 99 F., never 
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reaching normal. There was no rigor. No nystagmus or past pointing was 
elicited. A Babinski sign was obtained on the right (?). The knee jerks were 
equal. 

December 14: There was pain above the ear. A lumbar puncture yielded 
40 cc. of turbid fluid under pressure. The mastoid cavity was reopened. The 
dura mater exposed at the previous operation was healthy. There was pus in the 
aditus. The lateral sinus was healthy. The cavity was drained. 

December 15: A slight headache was present. There was less rigidity. At 
lumbar puncture, 25 cc. was withdrawn, under slight pressure. 

December 16: A lumbar puncture was performed and 18 cc. of cloudy fluid 
was withdrawn. 

December 17: Right facial palsy and paresis of the right arm and leg were 
noted. There was nystagmus to the left. The patient showed amnestic aphasia, 
i. e., difficulty in recognizing objects. The operative cavity was thrown into the 
radical mastoid cavity by removal of the bridge. The dura mater was bulging 
and appeared edematous. The dura was incised and the temporosphenoidal lobe 
explored with forceps. No pus was found. The cavity was packed. 

December 18: There was some discharge of cerebrospinal fluid (?). A slight 
headache was present. There was less right-sided paresis. Lumbar puncture 
yielded 40 cc. of cloudy fluid under pressure. The cell count was 1,570. Chlorides 
were 0.7 mg. 

December 20: The patient was lethargic; right-sided paresis was marked. The 
asphasic symptoms were more marked. Lumbar puncture yielded 12 cc. of cloudy 
fluid under tension. 

December 22: At lumbar puncture, 3 cc. was withdrawn. 

December 23: Three epileptic fits occurred. 

December 24: The right pupil was larger than the left. The disks were con- 
gested; there were no hemorrhages. 

December 30: The patient was not complaining. There was no rigidity. The 
right pupil was larger than the left. Right-sided paresis was noted. The patient 
was normal mentally. 

Recovery was ultimately complete. 

This patient had a coincident meningitis, but it has no bearing on 
the point raised. 

COMMENT 


The case may be summed up as follows: mastoiditis, meningitis, 
edema of the temporosphenoidal lobe and recovery. 

I consider that the symptoms of abscess can be explained on the 
grounds that there was a localized edematous swelling of the dura 
over the middle fossa, secondary to the mastoiditis (comparable to the 
edema produced externally by this condition). This swelling (the records 
mention that the dura was edematous) caused pressure on the temporo- 
sphenoidal lobe, with the consequent train of symptoms referable to 
lesions in this region. 

A second fact to be emphasized is that the lobe was explored because 
of cranial symptoms. Had there been an abscess which had been over- 
looked (a common event in these explorations), it would have pre- 
sented some time later at the exploratory opening of the bone. 
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Intracranial edema, localized to the apex of the petrous temporal ° 
bone and secondary to infections in its cells will explain both the 
coincident signs of Gradenigo’s syndrome, and the rapid recovery fol- 
lowing simple drainage of the mastoid process. 


SUMMARY 


Attention is called to the different types of edema and their signifi- 
cance. The local, direct, indirect and distant forms of edema are 
described. The relation of tenderness to the edema is discussed. The 
presence of intracranial edema is considered. 
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In the treatment for diseases of the sinuses and nasal passages, many 
drugs are used as a routine measure. In clinical practice, epinephrine 
and cocaine are applied to the mucosa of the nose and frontal sinus in 
relatively large amounts without apparent systemic effect. The work 
reported here was undertaken to determine the absorptive ability of 
the membranes of the sinus by the introduction of drugs and other sub- 
stances, the degree of absorption being estimated by appropriate criteria. 


METHODS 


In earlier experiments the animals were anesthetized by the intratracheal 
insufflation of ether; later, sodium iso-amylethyl barbiturate was given intra- 
venously in doses up to 50 mg. for each kilogram of body weight; this anesthetic 
proved more satisfactory. 

After an incision was made through the skin over the brow, the bony anterior 
wall or roof of the frontal sinus was exposed, and by means of a small dental burr 
an opening from 1 to 2 mm. in diameter was made. This was sealed with putty, 
which effectively prevented bleeding from the mucosa of the sinus and also pre- 
vented absorption at the point at which the mucous membrane was injured. Large 
dogs were used because the capacity of the sinus was from 5 to 10 cc. The 
ostium is situated at the anterior extremity of the sinus, so that if the animal’s 
nose points downward the ostium is located in the most dependent part of the 
sinus. In experiments that required only a few hours, the animals were placed 
in a supine position with the nose pointing upward, thus preventing the escape of 
injected material into the nasal cavity. In experiments requiring a longer time, the 
natural opening was effectively sealed by a mixture of yellow wax, paraffin and 
petrolatum. This was melted and injected into the cavity through the trephine 
opening. 

Absorption was determined by observations of the blood pressure and by 
examinations of the blood and urine, the method depending on the substance used. 
The effect was usually compared with that obtained following the absorption of 
equal quantities of the substance from the subcutaneous tissues, which proved to 
be more certain and better controlled as a method of comparison than absorption 
from the nasal cavity. Absorption from the latter was first used as a control for 
the absorption from the sinuses, but was unsatisfactory because the results were 
almost identical. 


* Submitted for publication, May 22, 1931. 
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Drugs, such as histamine, nicotine, ephedrine and epinephrine, which when given 
intravenously cause rapid and marked alterations in blood pressure, were appar- 
ently absorbed so slowly from the mucosa of the sinus that no appreciable changes 
in the blood pressure were noted. The most satisfactory indicators were phenol- 
sulphonphthalein, the appearance of which could be noted in the urine, and rattle- 
snake venom (crotalin), which, when given in sufficient dosage, caused swelling 
of the erythrocytes, and hemolysis as well as a fall in the blood pressure. 


EXPERIMENTAL DATA 


Numerous experiments were made with each drug, but we shall describe only 
representative experiments in each case. As is well known, histamine causes a 
marked fall in the blood pressure when injected intravenously or subcutaneously 
into dogs. Preceding the introduction of histamine into the sinus, control injec- 
tions were made intravenously and subcutaneously into an etherized animal. A 
. dose of 1 mg. was injected intravenously and subcutaneously into an etherized 
dog weighing 6.2 Kg. Both injections caused a distinct depressor response. The 
same dose injected into the nasal cavity and into the sinus had no effect on the 
blood pressure. The injection was repeated twice, and then 5 mg. of histamine 
was injected into the sinus, with negative results during the sixty minutes of 
observation. In another dog an injection of 5 mg. into the nose, and later 10 mg. 
into the frontal sinus, was without effect on the blood pressure. 

Nicotine, when injected in small doses into dogs, caused an elevation of blood 
pressure. An intravenous injection of 1 mg. of nicotine into a dog weighing 
16 Kg., which was anesthetized with sodium iso-amylethyl barbiturate, caused an 
immediate, marked, pressor response which lasted two minutes. A subcutaneous 
injection of 20 mg. of nicotine into the same dog was followed almost immediately 
by a slight rise in the blood pressure which lasted seven minutes, but 20 mg. of 
nicotine injected into the left frontal sinus was without effect during a period of 
thirty-five minutes. The same result followed an injection of 80 mg. of nicotine 
into the sinus of a dog weighing 13.8 Kg. that was under observation for one 
hour. Similarly, negative results were obtained following the injection of 4 mg. 
of nicotine into the sinus of a cat that weighed 2.6 Kg. 

Owing to the wide clinical use of ephedrine for shrinkage of the nasal mucosa 
and its known vasopressor action, we were interested in determining whether or 
not it is absorbed from the nasal sinuses. When introduced intravenously, intra- 
muscularly or subcutaneously in doses of from 25 to 50 mg., this drug almost 
immediately caused a marked rise in the blood pressure, which lasted for as long 
as sixty minutes, but an injection of 50 mg. of ephedrine into the sinus of a dog 
did not produce an appreciable effect on the blood pressure. 

Following the experiments described, the effects of intrasinus injections of 
epinephrine were studied. In a cat, intravenous injection of 0.1 cc. of 1: 1,000 
epinephrine in 0.1 cc. of Ringer’s solution caused the typical vasopressor response. 
A subcutaneous injection of 0.4 cc. gave negative results, as did an injection of 
0.5 cc. into the right frontal sinus. 

Since negative results followed the intrasinus injection of each of the drugs 
used, whether the characteristic action was vasodepressor, as in the case of hista- 
mine, or vasopressor, as in the case of epinephrine, ephedrine and nicotine, it was 
evident that such drugs were incapable of passing the mucosa of the frontal sinus 
in sufficient amounts to cause an appreciable systemic effect. 

Rattlesnake venom was readily absorbed from the subcutaneous tissue and 
caused a severe local reaction when placed on living tissues. When small amounts 
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entered the circulation, a marked fall in the blood pressure occurred. Extremely 
small amounts affected the blood by causing the erythrocytes to increase in volume. 
Whether or not absorption of this venom occurred was determined by the tracings 
of the blood pressure and by the examination of centrifugated blood. The speci- 
mens of blood were taken at half hour intervals into heparin and centrifugated for 
twenty minutes in hematocrit tubes. At the beginning and the end of several 
experiments, a 14 cc. tube of blood was drawn into heparin and centrifugated for 
fifteen minutes at 1,500 revolutions a minute, and the volumes of the erythrocytes 
were compared. As a check against a possible loss of fluids from the circulation 
and a consequent concentration of erythrocytes, cell counts were made at the 
beginning and the end of several experiments. These were always comparable. 
It should be pointed out that the doses injected into the sinuses were more than 
four times the lethal dose for dogs. The details of these experiments are recorded 


Absorption of 5 Per Cent Crotalin Following Subcutaneous and Intrasinus 
Injection in Dogs (0.125 Cc. for Each Kilogram of Body Weight) 








After Injection of Crotalin 
= 





Before — — 
Injection Ten Fifteen Thirty One and 
ofCro- Min- Min- Min- One One-Half Two 


Dog talin utes utes utes Hour Hours Hours 


Hematocrit readings after 
subcutaneous injection 
intrasinus injection 


Ss 
Crim Borer 


7 


1. eoss 
1. 45.50 
ry wees 


oe 


Cubie centimeters of erythrocytes 
after 
subcutaneous injection J Pies ver cinta eats sieeite 12.50 
intrasinus injection....... baat “ eames ane totes osnes aenad 8.45 
7.50 


Blood pressure after 
subcutaneous injection 75. — J 128.0 98.00 
7 intrasinus injection Y webe J 110.0 75.00t 
8 2. see 30. 75.0 50.0 





* Hemolysis present. 
+ Readings taken one hour and fifty-five minutes after injection of crotalin. 
t Readings taken one hour and fifty minutes after injection of crotalin. 


in the accompanying table, but it may be stated that following the subcutaneous 
injection, a marked decrease in blood pressure occurred which was accompanied 
by a decided increase in the volume of the erythrocytes, whereas following injec- 
tions into the sinus, the fall in blood pressure was comparatively slight throughout 
an equal period. However, a sufficient amount of the venom was absorbed tc 
cause swelling of the erythrocytes. In general, it may be stated that absorption 
of crotalin from subcutaneous tissues is much more effective than through the 
mucosa of the sinus. 

The next experiments concerned comparison of the rapidity of absorption of 
phenolsulphonphthalein after subcutaneous and intrasinus injections. It was at 
first supposed that each experiment would require only a few hours for com- 
pletion, and the dogs were kept under anesthesia in the supine position with the 
end of the nose directed upward. It was found, however, that when the dye was 
injected into the sinuses, it was still being excreted in the urine five and ten 
hours later. Accordingly, the frontal ostia were entirely blocked by the injection 
of a melted wax mixture through the trephine opening in the wall of the sinus. 
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Then, regardless of the position of the head, phenolsulphonphthalein could be kept 
in the sinus until entirely absorbed. Although the presence of the wax in the 
sinus decreased the absorptive area of the mucosa of the sinus, this apparently 
was not sufficient to alter the results. At the beginning of an experiment the 
animal was catheterized, and the bladder emptied. One cubic centimeter of the 
dye was then injected, and a continuous specimen of urine was taken into sodium 
hydroxide from the retention catheter. As a control experiment, 1 cc. of phenol- 
sulphonphthalein was injected subcutaneously into a dog weighing 14 Kg. that had 
been anesthetized with sodium iso-amylethyl barbiturate. The dye first appeared 
in the urine fifteen minutes later; more than 50 per cent was excreted during the 
first hour, and only traces were present during the third hour. 

As a further control experiment, 1 cc. of phenolsulphonphthalein was injected 
into the nasal mucosa of another dog. The dye appeared in the urine one hour 
and fifty minutes after injection, while faint traces were present six hours and 
fifty-five minutes later. There was no dye in the urine seventeen hours and five 
minutes after injection. One cubic centimeter of phenolsulphonphthalein was then 
injected into.the right frontal sinus of a normal dog. The first trace of the 
drug appeared in the urine one hour and forty-five minutes later, and continued 
to appear for seven and one-half hours, when observations were discontinued. 

In a dog weighing 21 Kg. in which the frontal ostia had been blocked with 
wax on the previous day, 1 cc. of phenolsulphonphthalein was injected into the 
right frontal sinus under anesthesia with sodium iso-amylethyl barbiturate. The 
first trace of the dye appeared in the urine one hour and fifty minutes later, after 
which the concentration gradually increased. The last of the dye appeared 
twenty-three hours and ten minutes after injection; there was none in the 
urine twenty-five hours and forty minutes after injection. 

It was considered probable that absorption would occur more rapidly from an 
infected sinus than from one in which the mucosa was normal. Consequently an 
experiment was carried out on a dog with severe distemper and with a con- 
siderable purulent nasal discharge. The right frontal ostium was blocked with 
wax, and 1 cc. of phenolsulphonphthalein was injected. The first trace appeared 
in the urine fifteen minutes later, and it continued to appear until twenty-five 
hours after injection. Because of the unusually rapid initial excretion of the 
dye, this experiment was checked, the dye being injected into the left frontal sinus 
of the same dog. Again the dye was first noted in the urine fifteen minutes after 
injection. The dog was killed two hours later, and examination of the left sinus 
revealed the presence of considerable phenolsulphonphthalein. The mucosa appeared 
thick and inflamed. The sinus into which an injection had been made two days 
before was even more infected, and considerable pus was present. 


COMMENT 

The results of these experiments indicate the great margin of safety 
that accompanies the use of highly active drugs as therapeutic agents in 
the treatment for various intranasal conditions. The evidence submitted 
in this paper may conceivably have some bearing on the problem of focal 
infections. In recent years this subject has occupied the attention of a 
large group of investigators. 

Certain organs, such as the teeth, the tonsils and the prostate gland, 
are known to be particularly susceptible to chronic infection. Many 
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other organs have been suspected of acting as foci of infection. At 
present, a marked difference of opinion exists as to whether the nasal 
sinuses are of great significance as foci of infection. According to 
Yerger,? 75 per cent of such foci are situated in the head, and the sinuses 
rank next to the teeth and tonsils as places cf likely infection. Brucker? 
and Daland * were in accord with this view. Barnhill * placed diseases of 
the sinuses second only to those of the ear. The list of writers who are 
of the opinion that chronically infected paranasal sinuses act as foci is 
too large to be included in this paper. However, almost without excep- 
tion, the evidence is admittedly presumptive. 

A few writers have expressed the belief that the nasal sinuses act 
only infrequently as foci of infection.* Anderson pointed out that the 
sinuses are bony cavities with natural avenues for drainage and with 
facilities for evacuating accumulated secretions. The mucous mem- 
brane, being thinner in the nose than elsewhere, contains fewer glands, is 
ciliated, is poor in lymphatic circulation and furnishes secretions that 
resist bacteria and water-soluble toxins. Anderson called attention to 
the fact that involvement of the lymph nodes is rarely found during 
either acute or chronic sinusitis. After a study of 400 cases he con- 
cluded that the teeth, the tonsils and the prostate gland were more 
important as foci of infection. 

When systemic disturbance occurs as a result of sinusitis, it probably 
results not from bacteremia * but from low grade toxemia,’ for even in 
the acute stage of sinusitis the symptoms are less frequent and milder 
than they are in acute infections elsewhere in the body.* Lawson was 
not sure whether such absorption occurs through the membrane of the 
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sinuses or whether it comes directly from more highly absorptive tissues 
which receive the toxic material from drainage of the sinuses. The 
results of our experiments indicate that the mucosa of the sinuses is 
highly resistant to absorption. 

Little experimental work has been done on this subject. Mullin 
and Ryder ® used india ink in studying the drainage of lymph by the 
sinuses in cats and rabbits, and found that this, as well as infected 
material,’° was taken up from the sinuses. They did not believe that 
absorption from the uninjured nasal mucous membrane took place. 

Quinn and Meyer ™ placed iodized poppy-seed oil 40 per cent in the 
nasal passages of sleeping patients, and found that it was aspirated into 
the bronchi. This work tends to substantiate the belief of Clerf,” 
Preston #* and Wood ** that certain pulmonary infections often found 
coexisting with sinusitis occur as a result of the aspiration of infected 
material. 

Since, in the experiments reported here, the substances used were 
slowly absorbed from the mucosa of the sinuses, even in the presence of 
inflammatory changes following both infection and the introduction of 
foreign substances, it might be assumed that bacterial toxins elaborated 
in infected sinuses are absorbed with equal difficulty. 


SUMMARY AND CONCLUSIONS 


Histamine, nicotine, ephedrine, epinephrine, rattlesnake venom 
(crotalin) and phenolsulphonphthalein were injected into the frontal 
sinuses of dogs and cats, and their absorption was compared with that 
which occurs following their subcutaneous administration. Although 
absorption of certain of these substances occurs from the sinuses, it is 
invariably much slower than that from the subcutaneous tissues. This 
applies both to the normal and infected mucosa. Absorption from the 
nasal cavities is likewise a slow process. The wide margin of safety in 
the use of highly toxic agents in the treatment for diseases of the sinuses 
is demonstrated. The possible bearing of our results on the problem of 
nasal sinuses as foci of infection is commented on. 
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MULTIPLE PAPILLOMAS OF THE ESOPHAGUS 


REPORT OF A CASE * 


LOUIS GINSBURG, M.D.+ 
Bronchoscopist to Mercy Hospital; Holder of Certificate of American Board 
of Otolaryngology 


TOLEDO, OHIO 


In view of the rarity of papillomas of the esophagus, I am reporting 
a case in order to place it on record in the medical literature. The 
literature contains but few reports of this benign tumor of the esophagus. 
Most of them were single pedunculated tumors. Mine is a case of 
multiple papillomas of the esophagus involving a large part of the gullet. 


REPORT OF CASE 


History.——A white man, aged 65, was referred to me by Dr. George E. Gerken 
on March 18, 1931, with the chief complaint of intermittent difficulty in swallowing. 
The condition was of about eighteen months’ duration, during which period the 
patient had been treated by five different physicians. The patient stated that 
he had been unable to swallow at times for short periods, sometimes for an interval 
of two days, but oftener for only two or three hours. The condition had been 
worse the previous summer than it was at the time I saw him. The patient never 
had any pain on swallowing, nor did he ever bring up any blood. During an 
attack his throat would fill up and then he would cough and vomit some “phlegm.” 
During such an attack he could not swallow anything, not even fluids. He had 
gone along for weeks without trouble, except that he had had to masticate his 
food thoroughly since this trouble began. 

About four or five months before examination, the patient swallowed a couple 
of teaspoonsful of Jamaica ginger. This “broke up” something in his gullet, and 
he had swallowed better ever since. About twenty years previously he had swal- 
lowed a mouthful of ammonia in mistake for some medicine. Only a few drops 
were perhaps actually swallowed. He spat out most of it. There were no imme- 
diate symptoms in the throat. 

Ten months previously the patient had consulted an otolaryngologist who does 
bronchoscopy. He made a diagnosis of carcinoma of the middle third of the 
esophagus. This diagnosis was apparently made on the history and the following 
roentgen report: “The esophagus at its middle third shows an obstructive area 
with dilatation above it. The lower end of this obstructive area comes to a point 
which is ragged and irregular in appearance. Conclusions: Malignancy of the 
middle third of the esophagus with marked evidence of obstruction.” This picture 
was taken on May 27, 1930. The throat specialist recommended to the patient the 
swallowing of a thread for the performance of bouginage. He was advised against 
an esophagoscopy on account of the danger of perforation of the esophagus. The 


* Submitted for publication, May 26, 1931. 


+ Dr. Louis Ginsburg died in Toledo Hospital, Sept. 25, 1931, of pneumonia. 
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patient objected to the swallowing of the thread because it made him gag, and 
for that reason he left the physician. 

The patient’s past history was irrelevant. His general health had been good. 
He had had no major illnesses or operations. He experienced occasional colds. 
He had never had any pain or swellings in the neck. 

His family history was negative for cancer. His father died of “heart trouble 
and a stroke.” His mother died of senility. 

His best weight was 165 pounds (74.8 Kg.), two years previously. His lowest 
weight was 129 pounds (58.5 Kg.), five months previously. His weight at the 
time I saw him was 140 pounds (63.5 Kg.). 


Examination.—Physical examination elicited the following facts: The patient 
appeared somewhat emaciated. He was not acutely ill. The skin was dry with 
some loss of its elasticity. The color was good. No glands were palpable in 
the neck or in the regions just above the clavicles. There was no increased area 
of dulness over the mediastinal area. The eyes showed arcus senilis. The pupils 
were equal and regular and reacted to light and in accommodation. The chest 
showed equal development and expansion on the two sides. The percussion note 
was resonant throughout. The breath sounds were vesicular. The heart showed 
no enlargement, and there were no murmurs. The rate and rhythm were normal. 
The blood pressure was 140 systolic and 90 diastolic. Peripheral sclerosis was 
noted. The abdomen showed no masses, tenderness or rigidity. The liver and 
spleen were not palpable. There were no hernias. All the reflexes were present 
and normal. The Wassermann reaction was negative. Urinalysis showed a trace 
of albumin. The white blood count was 6,000. 

At fluoroscopy, a decidedly obstructive lesion was seen in the region of the 
middle third of the esophagus. The defect was ragged and irregular in outline 


and permitted but a small amount of barium to trickle through. The opening 
appeared to be centrally located. Above a point corresponding to Ludwig’s angle 
the esophagus was dilated. It was wide, too, in its lower portion. According to 
the roentgen appearance, one was justified in making a diagnosis of an extensive 
cancer of the middle third of the gullet. 


Diagnosis—In spite of the typical roentgen findings, the patient’s advanced 
age and the loss of weight, I was not altogether convinced of the accuracy of the 
diagnosis of cancer of the esophagus, for the following reasons: 


1. The intermittency of the symptoms. The patient went along for relatively 
long periods of time with very little trouble in swallowing, except for the fact 
that he had to masticate his food thoroughly. 

2. Improvement in weight. The patient had gained 11 pounds (5 Kg.) in the 
last four or five months. 

3. The duration of the condition. The patient was still living and quite vigor- 
ous at the end of more than a year’s time. 

4. The lack of pain on swallowing. 

5. The absence of blood in the sputum or vomitus. 

6. The absence of any signs of metastases. 

To my mind, there was but one way to make a positive diagnosis of the lesion 
in the esophagus, and that was by means of the esophagoscope. Accordingly, on 
March 20, 1931, a diagnostic esophagoscopy was done. Under gas-ether anesthesia, 
a 14 mm. esophageal tube was passed to a depth of approximately 23 cm. from the 
upper incisor teeth. This point had already been determined at the time of fluoro- 
scopy as the beginning of the constricted area. The mucous membrane was pale 
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and translucent, probably on account of the stagnation of food there. On passing 
the esophagoscope to a depth of 24 cm., a pedunculated mass about the size of a 
small marble was seen projecting into the lumen, arising from the right postero- 
lateral aspect of the wall. With grasping forceps this mass was caught and pulled 
on, but it resisted removal in this manner. To avoid the danger of tearing a hole 
in the esophagus, I nipped off a piece of this pedunculated mass with biting forceps. 
During the course of this manipulation, the wall of the gullet did not feel hard and 
friable as in cancer. Instead it had a normal feel to the tip of the esophageal tube. 

The laboratory report on the tissue was papilloma. With this diagnosis, it was 
obvious that the patient would not be destroyed by his tumor, but I realized that 
he would still have trouble in swallowing. My patient had everything to gain and 
nothing to lose by the removal of the pedunculated mass that I had found. If it 
was a solitary tumor, the operation would be a brilliant success. If multiple papil- 
lomas were found (and this was less likely from the reports in the literature), the 
objective would be to remove as many of them as was safe, and the patient would 
at least benefit partially. So with the patient’s consent, four days later, I per- 
formed an operative esophagoscopy. 

Operation and Course—Under ether anesthesia, the 14 mm. esophagoscope was 
again passed to the level of the growth. With a small wire snare the presenting 
pedunculated mass was snared off. Then it became apparent that there were 
numerous wartlike tumors extending into the lumen of the esophagus. In order to 
determine how far the papillomas extended, I snared and bit off four or five more 
pieces. But still more of the growth presented itself. The tube could not safely 
be passed through this mass. As I realized that it would be practically impossible 
to remove this papillary formation in toto in any mechanical way without grave 
danger, I discontinued the operation. 

Three days later, on March 27, the patient was eating fairly substantial meals 
again. On April 9, he had trouble in swallowing. At my office, I tried the effect 
of atropine. A 450 grain (0.4 mg.) tablet was placed on the tongue and allowed 
to dissolve. Soon after that the patient swallowed a glassful of water. I ordered 
some atropine tablets to be taken at home, 1 tablet every three hours for not 
more than three doses in any one day. The reasoning on which this therapy was 
based was that the intermittency of the symptoms was due to a spasm of the 
esophagus. This was relieved by atropine. 

The patient is getting along quite well since his operation. He resorts to taking 
atropine when circumstances require it. If at any time in the future aphagia 
should again develop, my plan is to remove by way of the esophagoscope as many 
papillomas as I may consider safe. 


COMMENT 


In a search of the medical literature for the past twenty-five years, 
only one report on this subject was found. This was an article published 
by Patterson * in 1927, entitled “Multiple Papillomata of the Esophagus.” 
In this paper the author reports a case of multiple papillomas of the 
lower end of the esophagus in a man 66 years old, who was referred for 
difficulty in swallowing. The patient had had difficulty in swallowing 
solid food for eight weeks. He complained of great weakness, but no 


1. Patterson, E. J.: Multiple Papillomata of the Esophagus: Report of a Case, 
Ann. Otol., Rhin. & Laryng. 36:1169 (Dec.) 1927. 
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pain. He regurgitated all solid food, though he swallowed liquids with 
difficulty. Fluoroscopy showed obstruction at the cardiac end with some 
dilatation of the rest of the esophagus. Esophagoscopy was done with 
biopsy. The histologic diagnosis was multiple papillomas. The author’s 
conclusions are: 1. Papillomas of the esophagus, though rare, do occur, 
and if no one treated the esophagus without a diagnostic esophagoscopy, 
doubtless there would be more cases recorded. 2. Papillomas of the 
esophagus have a tendency to recur. 3. Papillomas do not infiltrate, 
and, therefore, are best dealt with by superficial removal with cupped 
forceps, repeated as often as may be necessary. 

In this paper, Patterson mentioned two other cases of papillomas of 
the esophagus occurring in the literature. In 1907, Chevalier Jackson,” 
in his textbook ‘“Tracheo-Bronchoscopy, Esophagoscopy and Gastros- 
copy,” reported a case of a single pedunculated papilloma of the 
esophagus in a man aged 36. The growth was attached to the esophageal 
wall by a pedicle 3 cm. in length and 2 cm. below the interarytenoid 
space. Microscopic examination of the growth showed it to be a 
papilloma. In 1927, Kernan * reported the case of a child, aged 10 years, 
with papillomas of the lower end of the esophagus, 20 cm. from the 
teeth. Microscopic examination of a specimen from the growth showed 
papillomas. 

Patterson observed that papilloma of the esophagus is a rare disease, 
or cases are undiagnosed and are therefore unreported. My experience 
would indicate that some of these cases, when occurring in elderly people, 
are diagnosed cancer when the diagnosis is made by inference and when 
the esophagoscope is not used to make a definite diagnosis. This happens 
in view of the well known fact that most tumors of the esophagus are of 
the carcinomatous type, the squamous cell epithelioma being by far the 
most common. Benign tumors of the esophagus are generally regarded 
as unusual. 

In his textbook ““Bronchoscopy and Esophagoscopy,” Chevalier Jack- 
son * had this to say about benign neoplasms of the esophagus: “As a 
result of prolonged inflammation, edematous polypi and granulomata 
are not infrequently seen but true benign tumors of the esophagus are 
rare affections.” In a personal communication, Jackson informed me 
that “Multiple papillomata of the esophagus constitute a relatively rare 
condition. We have seen a few cases, however. You will find in the 
Nose, Throat, and Ear a colored plate (facing page 1074) illustrating a 


2. Jackson, Chevalier: Tracheo-Bronchoscopy, Esophagoscopy and Gastros- 
copy, St. Louis, Laryngoscope Company, 1907. 

3. Kernan, John: Three Unusual Endoscopic Cases, Laryngoscope 37:62 
(Jan.) 192.7 

4. Jackson, Chevalier: Bronchoscopy and Esophagoscopy, Philadelphia, W. B. 
Saunders Company, 1927. 
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papilloma that had a long fibrous pedicle, permitting it to extend upward 
in the hypopharynx and occasionally even higher. I have seen three 
cases since that time.” The case referred to in this letter is the one 
mentioned earlier in this paper. 


SUMMARY 


1. A case of extensive multiple papillomas of the esophagus is 
reported. 

2. It demonstrates the fact that esophageal papillomas may be con- 
fused with cancer of the gullet when the condition occurs in elderly 
people. 

3. This case emphasizes the importance of using the esophagoscope 
in making a definite diagnosis of esophageal lesions. 


316 Michigan Street. 





FUNCTION OF THE TENSOR TYMPANI MUSCLE 


AN EXPERIMENTAL STUDY * 


S. J. CROWE, M.D. 


WALTER HUGHSON, M.D. 
AND 


EDWARD G. WITTING 
BALTIMORE 


The diseases of the ear may be divided into two groups: (1) 
acute and chronic infections, such as otitis media, mastoiditis, laby- 
rinthitis, syphilis and tuberculosis; (2) functional impairments of 
unknown etiology that affect both ears about equally. The low tones 
are heard normally, and the greatest impairment is for tones above 
middle C. Air conduction is better than bone conduction. Bone con- 
duction in some patients seems shortened; in others it is normal for 
the 256 and 512 double vibration forks. This condition is described 
in the literature as a lesion of the inner ear due to “toxic neuritis” of 
the acoustic nerve or to nutritional disturbances in the basal coil of 
the cochlea. Although characteristic of the “age changes” in auditory 
acuity,’ this type of deafness often begins in young adult life. 

Knowledge of the infections of the ear is very satisfactory, and 
practically all that is known concerning the cause, diagnosis, pathology 
and effective treatment for diseases of the ear is limited to this group. 
The Otological Research Laboratory of the Johns Hopkins University 
was established in 1924 for the primary purpose of studying the impair- 
ment of hearing in old and in young persons who have no history or 
visible evidence of an ear infection. Our plan of investigation is to 
examine the drums and upper air passages and make careful tuning 
fork and audiometer tests in as large a percentage as possible of the 
patients in the medical and surgical wards of the hospital who have 
some serious general systemic disorder. Normally about 1,000 autopsies 
are performed each year at the two hospitals in Baltimore in which we 
test patients. The laboratory is thus assured an abundant supply of 
“tested” temporal bones for histologic study. 

We have collected to date about 7,000 audiometer records and have 
made serial sections of about 1,400 temporal bones. Our main problem 
is: (1) to try to correlate the pathologic changes seen in the sections 


* Submitted for publication, June 10, 1931. 

*From the Otological Research Laboratory of the Johns Hopkins University. 

1. Bunch, C. C.: Age Variations in Auditory Acuity, Arch. Otolaryng. 9:625 
(June) 1929. 
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with the records of the results of hearing tests and thus learn to 
interpret the audiometric curve as regards the location of the lesion; 
(2) to find a satisfactory pathologic explanation for the impairment 
of high tone perception, which is by far the most common abnormality 
in our records. No microscopic studies of the central auditory path- 
ways have been made in our laboratory, but it soon became apparent 
that a cause for the loss of hearing for high tones could not always 
be found in the inner ear. In many instances changes are seen in 
the cochlear nerve, the cochlear ganglion, the organ of Corti, the basal 
coil of the cochlea or in the blood vessels of the inner ear that fully 
explain the functional loss.2_ There is a large group of patients, how- 
ever, with marked impairment for high tones, in whom no lesion is 
found in the inner ear. It seems impossible to learn more by clinical 
or pathologic methods about the etiologly and location of the lesion 
that is primarily responsible for the hearing defect in these cases, 
Therefore, we welcome the method of Wever and Bray that makes it 
possible to study the physiology of the ear in experimental animals. 
Clinically, there are two distinct groups of high tone defects. In one 
group, the higher pitched forks and even the intense and penetrating 
tones of the monochord are not heard; in the other, there is a marked 
impairment for all the higher forks and monochord, but if the sound 
is of sufficient intensity it can be recognized. Degenerative changes 
are always found in the microscopic sections of the cochlea when there 
is a complete loss for any of the higher tones. However, when tone 
perception is impaired but not absent, we are often unable to find an 
adequate explanation in the cochlea. Lesions in the middle ear in 
such cases are difficult to interpret as regards functional disorder, 
because they are rarely confined to one location. 


The phenomenon described, in 1930, by Wever and Bray * pro- 
vides a new method with which it is possible for the first time to 
determine in experimental animals the part played by the tympanic 
membrane, ossicles, round window membrane, eustachian tube, stapedius 
and tensor tympani muscles in the transmission of the voice and 
tuning fork tones. It also enables one to study the transmission of 
high tones in relation to middle ear structures. A small trephine 
opening is made over one of the cerebellar lobes, and an electrode is 
placed on or near the auditory nerve. Another electrode is grounded 
in the muscles of the neck. Wires connecting these electrodes lead 


2. Guild, S. R.; Crowe, S. J.; Bunch, C. C., and Polvogt, L. M.: Correlations 
of Differences in the Density of Innervation of the Organ of Corti with Differences 
in the Acuity of Hearing, Including Evidence as to Location in Human Cochlea of 
Receptors for Certain Tones, Acta oto-laryng. 15:269, 1931. 

3. Wever, E. G., and Bray, C. W.: The Nature of Acoustic Response: The 
Relation Between Sound Frequency and Frequency of Impulses in the Auditory 
Nerve, J. Exper. Psychol. 13:5, 1930. 
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to a six-tube amplifier in another part of the building. Spoken words 
and the various tones of instruments and tuning forks are transmitted 
by the animal’s ear to the nerve, causing either a change in potential 
or modifying in some way the circuit leading to the amplifier.* Ifa 
telephone receiver or loud speaker is connected with the output of the 
amplifier, the words or sounds produced at the animal’s ear are heard 
with great clarity and distinctness. If cats or dogs are used, the 
middle ear may be exposed, without injury, by opening the bulla 
through an incision in the neck. Direct inspection of the middle ear 
through a binocular microscope and a preliminary test with the voice, 
tuning forks and Galton whistle establishes the fact that the animal’s 
ear is free from infection and transmits sound “normally.” The 
tympanic membrane may then be incised in various quadrants, the 
ossicular chain may be fixed with tension, the niche of the round 
window sealed with cement, the round window membrane made 
immobile by packing cotton or wax against it and the stapedius or 
tensor tympani tendon divided. After each of these mechanical 
injuries, the effect on the transmission of sound may be immediately 
determined by repeating the words and tones used in the preliminary 
test. 


In a recent number of The Journal of the American Medical Asso- 
ciation,’ we published the results of an experimental investigation on 


the function of the round window membrane in the cat. A similar 
investigation was made on the function of the tensor tympani muscle 
of the cat. Ether administered intratracheally is used in all experi- 
ments. The mastoid bulla is exposed through an incision in the neck; 
it is opened, and the tensor tympani muscle and tendon is brought into 
view by opening the middle ear cavity. In a preliminary series of ten 
experiments, the effect of tension on the tensor tympani muscle was 
studied. A hook is placed around the tendon of the muscle, and this 
in turn is attached to a thread, which passes over a pulley to a small 
scale pan in which different weights are placed. The animal’s “normal” 
is first established, and then 5, 10, 20, 30 and 50 Gm. weights are 
applied in turn. Little, if any, effect can be noted with 5 Gm., but 
when 10 Gm. is applied, the spoken voice and all low tones are 
reduced in intensity. With every succeeding weight this effect becomes 
more marked, until when 50 Gm. is applied no sounds are transmitted 
except those of the higher tuning forks. Spoken voice and all tones 
up to 2,048 d. v. are entirely inaudible in the loud speaker. If the 


4. Adrian, E. D.: The Microphonic Action of the Cochlea: An Interpretation 
of Wever and Bray’s Experiments, J. Physiol. 71:28, 1931. 

5. Hughson, Walter, and Crowe, S. J.: Function of the Round Window: An 
Experimental Study, J. A. M. A. 96:2027 (June 13) 1931. 
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pull of the weight is released even momentarily, all sounds return to 
their normal intensity, but the moment the weight is again applied 
they disappear. This procedure may be repeated almost indefinitely, 
provided the weight is not so great that it breaks the incus near the 
incudostapedial joint. There is a small individual difference in the 
animals as regards the number of grams required to eliminate all trans- 
mission of sound. The fact is demonstrated, therefore, that with 
extreme tension on the tensor tympani muscle and the consequent 
fixation of the ossicular chain, transmission of all tones below 2,048 
d. v. is reduced until they are no longer audible. This is analogous 
to the fixation of the stapes in patients with adhesions or otosclerosis, 
or the fixation of the head of the malleus and incus from an inflam- 
matory process in the attic. 


In another series of experiments the effect of division of the tensor 
tympani tendon was studied. If the tendon is divided and the animal 
tested immediately afterward, there is no appreciable effect on the 
transmission of sound. If the tendon is divided with sterile precau- 
tions and tests made two days later, there is again no demonstrable 
effect on the transmission of sound. If the animal is tested ten days 
after the division of the tendon, however, a striking and constant effect 
is noted, provided there is no infection of the wound and no inter- 
ference with transmission due to a blood clot in the middle ear. The 
protocol of such an experiment follows: 
PROTOCOL 


OF EXPERIMENT 











A large tiger cat was used. May 18, 1931: The right tensor tympani tendon 
was sectioned. Ether was administered intratracheally. With aseptic technic, the 
right middle ear was opened through an incision in the neck. The tensor tympani 
tendon was cut at the point of its insertion to the malleus. The wound was closed 
with fine black silk. 

May 26: The animal was anesthetized with ether through a tracheal cannula. 
The left ear was destroyed, because we wished to determine the effect of division 
of the right tensor tympani tendon on the transmission of tones in the right ear. 
The usual tests were made, and though transmission for none of the tones was 
particularly loud at any time, the 1,024 d.v. and the two higher forks were almost 
completely inaudible. The 128 d.v. fork was not heard, but 256 and 512 d.v. were 
heard quite distinctly. The spoken voice was somewhat muffled; pitch pipe tones 
(256 and 512 d.v.) were clear. The tones of the Galton whistle were not heard. 
The right middle ear was then opened and found to be perfectly clean; no trace 
of infection or blood clot was present. The tensor tympani muscle had retracted, 
and the malleus seemed to be definitely rotated anteriorly. The short process of 
the malleus was in quite a different position from the normal one. With the 
middle ear opened in this way, the tests were repeated and found to be exactly 
the same as before. At this time a constant-tone phonograph record (obtained 
through the courtesy of the Bell Telephone Laboratories) was tried, and was barely 
heard at a distance of 6 inches (15.24 cm.) from the loud speaker. A small 
pledget of cotton was placed in the round window niche, and the effect was striking. 
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All tones were greatly increased in volume and clarity, the high tones relatively 
more than the low tones. The 1,024, 2,048 and 4,096 d.v. forks were now extremely 
clear, and the words of the phonograph record were heard distinctly at a distance 
of 12 feet (365.76 cm.) from the loud speaker. The Galton whistle was also 
heard clearly and distinctly for the first time. When the cotton was removed, the 
tones again became faint.. This procedure was repeated six or eight times without 
variation in the effect, even though the animal had been under the anesthetic for 
three hours. Another test made was to place the phonograph at such a distance 
from the cat that the words were inaudible in the loud speaker. When the cotton 
was again introduced into the round window niche, the words immediately became 
clear and distinct with the phonograph in the same position. 


COMMENT 


From a study of this experiment it can be seen that nine days 
after section of the tensor tympani tendon, the 256 and 512 d. v. tuning 
forks are heard with normal intensity. Higher tones are almost com- 
pletely inaudible in the loud speaker. This effect has been observed 
in a series of seven animals. The clarity and volume of the lower 
tones may be somewhat reduced, but the transmission of the higher 
tones is always much impaired, in striking contrast to the effect of 
tension on the ossicular chain. In no other procedure, and practically 
all the more common pathologic conditions in the middle ear have 
been duplicated in the course of these investigations, has it been pos- 
sible to eliminate or reduce the transmission of high tones without, 
at the same time, reducing low tones to an equal or to a greater degree. 

Microscopic examination of the middle ear in this group of experi- 
mental animals made ten days after the division of the tensor tympani 
tendon shows a rotation of the malleus on its long axis; the short 
process is rotated anteriorly. 

Tension on the tensor tympani tendon increases the rigidity of the 
ossicular chain and impairs the transmission of all low tones. Division 
of the tensor tympani tendon results in a relaxation of the ossicular 
chain and a rotation of the malleus on its long axis and impairs the 
transmission of high tones. This effect does not occur immediately, 
however, but is definite after an interval of ten days. 

Another striking phenomenon was observed in this series of experi- 
ments. After an almost complete elimination of the transmission of 
high tones, pressure on the round window membrane counteracts the 
effect of the division of the tensor tympani tendon, and the trans- 
mission of high tones returns with a volume and clarity better than that 
observed in normal animals. In our series of experiments this effect 
was invariable and constant. 


These experiments clarify our ideas about the tensor tympani muscle 
and suggest that impairment of function of this muscle may be one of 
the common causes of the impairment, not the loss, of hearing for 
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high tones in patients. If this proves to be the case, we shall have 
to modify one of the fundamental otologic concepts that “a loss of 
high tones is always due to an inner ear lesion and cannot be restored 
by treatment.” In man the tensor tympani muscle lies adjacent to 
the eustachian tube and is even more exposed to infection than the 
intrinsic muscles of the larynx. The experiments on the result of 
fixation of the round window membrane indicate that this procedure 
increases the sensitivity of the cochlear end-organ and more than 
counteracts the deafness caused by lesions in the middle ear. We are 
encouraged to hope that in suitable cases the simple operation of 
placing a fascial graft firmly against the round window membrane, 
by rendering it immobile, will restore a useful degree of hearing in 
deaf patients. 





THE INTRA-ANTRAL AIR PRESSURE INCIDENT TO THE 
RESPIRATORY EXCURSION AND ITS EFFECT 
ON ANTRAL DRAINAGE * 


JOHN McMURRAY, M.D. 
WASHINGTON, PA. 


The purpose of this study was to determine the intra-antral air 
pressure incident to the respiratory excursion and its effect on antral 
drainage. 

So far as I have been able to ascertain, the literature contains only 
a few references to the subject. In no instance has it been considered 
of any great importance as a drainage mechanism. 

Hajek stated that in one case the pus from the maxillary antrum 
flowed forward and discharged through the most anterior part of the 
hiatus. “In this case, we may assume that the narrow and deep infun- 
dibulum has an effect similar to that of a suction tube upon the pus 
discharging from the maxillary antrum.” Yankauer, after reviewing 
the various theories of normal sinus drainage, concluded that, in addi- 
tion to the action of the ciliated epithelium and posture, an “explanation 
of the manner in which these cavities are drained must be sought in the 
study of the character of the mucous membrane over which this drainage 
takes place and of the physical properties of the secretion.” He then 
developed his theory of gravitation, adhesion, capillary attraction and 
siphonage, with a reference as follows to the suction action during res- 
piration: “It has been supposed that ordinary quiet respiration aids the 
drainage of the sinus by exerting a suction action during inspiration, the 
return of the fluid being prevented by a valve-like action of the semilunar 
hiatus.” 

After giving due consideration to all the theories so far advanced, 
there seems much to be desired for a satisfactory explanation of antral 
drainage. 

The normal sinus must protect itself against pathologic changes 
during acute infections. That adequate drainage is one of the impor- 
tant factors in its defense is certain. Structural abnormalities in and 
around the infundibulum and the hiatus semilunaris favor imperfect 
drainage and chronic sinus disease. That respiration continues to have 
a decided effect on the intra-antral air content even in advanced chronic 


* Submitted for publication, June 13, 1931. 

* Read before the Section on Laryngology, Otology and Rhinology at the 
Eighty-Second Annual Session of the American Medical Association, Philadelphia, 
June 11, 1931. 











582 ARCHIVES OF OTOLARYNGOLOGY 


maxillary sinusitis is evidenced by the to and fro movements of the intact 
mucosa, after the removal of the external bony walls, during a Caldwell- 
Luc operation. 

To determine the amount of plus and minus pressure in the antrum 
during the respiratory excursion, a group of patients were selected with 
patent nostrils and with no evident structural abnormalities. All were 
thought to have normal antra. 

A water manometer was used in some cases. This consisted of a 
U-shaped tube, containing a column of water. One limb of the U was 
connected by a piece of rubber tubing to a needle inserted into the antrum 
under the inferior turbinate. The tubes were marked on the plus and 
minus side in millimeters from zero. The use of this instrument gave 
the minimum and maximum minus and plus pressure during inspiration 
and expiration as follows: inspiration, from — 2 to —8 mm. of water; 
expiration, from 0 to + 4mm. Forced or prolonged respiratory excur- 
sions increased both the minus and plus pressure. The ratio observed 
in ordinary respiration, however, was usually maintained. 

The objection to this form of manometer is the splash, particularly 
noticeable at the end of expiration. An optical manometer was devised, 
which is a modified Hiirthle’s manometer. This instrument did not per- 
mit an accurate recording, but did give very definite information as to 
the presence of either plus or minus pressure, and as to whether it was 
much or little in either direction. The construction was simple. The 
barrel of a 20 cc. Luer syringe was covered tightly with a rubber dam, 
to which a light indicator was attached extending over the edge of the 
syringe. The facility with which this contrivance could be attached 
made it quite practical. 

It was observed that some degree of minus pressure was always 
present. This negative pressure gradually reached its maximum. The 
return to zero, or atmospheric pressure, was abrupt, and again there 
was a gradual rise to the maximum point of plus pressure. 

In a few instances neither the minus or plus pressure could be 
increased, to a perceptible degree, by forced or prolonged respiration. 
In two of these cases quite large accessory openings were found poste- 
rior to the infundibulum. It was assumed that the accessory openings, 
with a normal ostium in the infundibulum, were the explanation of the 
more or less constant pressure in the antrum regardless of the respiratory 
effort. 

If the foregoing assumption is correct, a cannula placed in the antrum 
through the lamina membranacea should either abolish or decidedly 
reduce the negative pressure present on both ordinary and forced inspira- 
tion. This was found to be true. It would thus seem that the con- 
formation of the hiatus semilunaris and the infundibulum is the essential 
factor in the production of negative pressure, and that its effect is par- 
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tially or entirely neutralized by an accessory opening. Particularly is 
this true if the accessory opening is quite large. 

In the two patients observed with large accessory openings, in whom 
the minus pressure was very low, a marked increase of plus pressure, 
much more than found in the normal person, could be produced by - 
forced expiration. In one patient with a hypertrophied anterior end of 
the middle turbinate, this was particularly noticeable. 

Accessory ostia might be a predisposing factor in the etiology of 
maxillary sinusitis, nut only because of defective drainage, but also 
because of infection of the antrum during acute nasal infections such as 
accompany the exanthems and influenza. This theory is somewhat 
strengthened by the fact that quite a large number of chronic maxillary 
sinus cases do have a large accessory ostium that permits washing the 
antra through the middle meatus without the least difficulty. 

Schaeffer stated that 37 per cent of antra were found to have acces- 
sory ostia. Accessory openings posterior to the normal ostium would 
reduce the negative pressure in the antrum, as the current of air would 
circulate only between the two openings. Any surgical procedure or 
particular abnormality in the region of the middle meatus would also 
interfere with the drainage and favor chronic disease within the antrum. 
An antrum with one cpening not only drains better, but protects itself 
against repeated infections. If it does get infected, it is a painful antrum. 

It would be interesting to study the effect on the antra in cases of 
unilateral congenital stenosis of the posterior choana or in patients who 
have had the larynx removed. I have had the opportunity to study one 
with congenital stenosis. There was no demonstrable sinus disease, and 
one antrum was as large as the other. 

If negative pressure in the antrum is a potent factor in its drainage, 
the absence of the respiratory excursion through the nose should have a 
marked effect on the normal drainage. To determine this point the fol- 
lowing experiment was performed. 

A patient with a normal nose and no demonstrable disease of the 
antra was selected. Both antra were given injections of 22 cc. of iodized 
poppy seed oil 40 per cent. A short stout needle was used, and the 
injection was made through the canine fossae. Immediately after the 
injection, the left nostril was blocked with cotton and sealed with collo- 
dion. The patient was kept upright for seventeen hours; he then 
removed the plug of cotton and refused further cooperation. During 
the time the nose was plugged he was constantly watched, and at no time 
did he move his head from the vertical position. 

Roentgenograms were made before the injection, immediately after- 
ward, and at the end of the first, fifth, seventeenth, twenty-fourth and 
torty-eighth hour. On the right side, through which the patient was 
breathing, at the end of the first hour the iodized oil had spread upward 
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along the nasal wall of the antrum. At the end of the fifth hour it 
had reached the floor of the nose. On the obstructed side the iodized 
oil was just as it was after the injection. At the end of the seventeenth 
hour there was little evidence of the iodized oil even approaching the 
ostium on the obstructed side, and the fluid level was the same as when 
the injection was made. The unobstructed side was almost empty. 
Seven hours after the plug was removed, the left side was about the 
same as the right, drainage no doubt being favored by the patient’s 
unrestricted head movements. 


SUMMARY 


1. A negative pressure is produced in the antrum by inspiration. 


2. The negative pressure is greater than the positive pressure during 
the respiratory excursion. 


3. There are certain cases in which there is a very low minus and 
plus pressure which cannot be increased to a perceptible degree by 
forced respiration. 


4. A normal minus element can be converted into a very low negative 
element by the insertion of a cannula into the antrum through the middle 
meatus posterior to the infundibulum. 


5. Large accessory ostia probably interfere with the normal negative 
pressure within the antrum. 


6. In the absence of the inspiratory air current the antrum does not 
drain in the upright position. 


ABSTRACT OF DISCUSSION 


Dr. Rogpert J. Hunter, Philadelphia: It has occurred to me that it is possible 
that there may be a rhythm between inspiration and the movement of the cilia. 
This has not, to my knowledge, been studied. Therefore, it may be that the 
antrum in Dr. McMurray’s case did not drain because the cilia were deprived of 
their usual stimulus. However, I doubt that this is a factor. Undritz constructed 
what he called a rhino-anemometer to measure the velocity of the current of air 
in the nose. From the velocity he calculated the pressure by a mathematical for- 
mula. He stated that from 150 to 200 cc. per second passes through the nose 
during respiration with normal force, and that this will elevate a column of water 
10 mm. high. I attempted to measure the velocity head of the current by con- 
firming that each nostril gave the same reading. I then put a straight tube in one 
nostril and a tube bent on itself in the other, leading each tube to opposite limbs 
of the manometer. With this arrangement, the air will go directly into one tube 
and rush past the other, exerting some aspiration, thus making a Pitot tube. The 
two forces equalize each other in the manometer, and the difference is the velocity 
head. I found it to be, on quiet respiration, —6 mm. of water for inspiration, and 
+2 mm. for expiration. I measured the pressure in the nasal cavity and in the 
antrum on blowing the nose, and on forcibly sucking through the back of the nose, 
as in clearing it. I could not notice any difference between the pressure in the 
antrum and that in the nasal cavity. I found that on blowing the nose I could 
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vet a pressure of from 6C to 120 mm. of mercury or a water pressure of from 
1.088 to 1,632 mm. On suction I got a negative pressure of from 30 to 100 mm. 
of mercury or from 408 to 1,360 mm. of water. I did not take the measurements 
with the mercury manometer simultaneously in the nasal cavity and in the antrum. 
| think that this work should be done over again, using simultaneous readings 
with manometers that would record their pressures on a photographic film and 
that could be compared at leisure with each other and with the various phases 
of respiration. 

Dr. Joun E. Lortus, Philadelphia: In order to reach a deduction with regard 
to sinus drainage, it will be necessary to study the chemistry of air, normal secre- 
tions, inflammatory exudates and solutions employed for diagnostic and therapeutic 
purposes, while they are within the maxillary sinus, and further study of the rela- 
tionship to the physical factors that determine their pressure, gravity, viscosity, 
surface tension, capillarity and temperature. There is no doubt that air pressure 
whether minus or plus, plays an important role in the mechanism of maxillary sinus 


drainage, but this is secondary to the importance of the ciliary hypothesis. Such 
authorities as Jackson, MacKenty and Lewis have never found any noticeable altera- 
tion in the function of the maxillary sinus in their laryngectomized patients, nor 
has it ever been found in cases of congenital choanal atresia. This corroborates 
the theory that the respiratory act is not necessary for sinus drainage. The degrees 
of air pressure in the maxillary sinus are greatly dependent on the size of the 


nasal vestibule, nasal chamber and choana, and also on the topography in and about 
the ostia. To return to the question of ciliary action, Hilding stated: “The rate 
of motion in the nasal chambers varies. The greatest speed of ciliary action is 
found in those areas best protected from the force of flow of respirated air. These 
best protected areas usually occur in the meatuses.” This fact has been definitely 
established; therefore, can we not assume that the principal mechanism for estab- 
lishing maxillary drainage is perfect ciliary action? 

Dr. Joun B. McMurray: The question of sinus drainage came up for investi- 
gation largely because in diseased conditions of the maxillary sinus I felt as though 
the ciliated epithelium had largely disappeared and that some other mechanism 
must enter into the problem of sinus drainage. I admit that the ciliated epithelium 
has a marked effect on the drainage of the normal sinus, yet it could not drain 
the iodized oil out of the sinuses. It certainly must have been normal and free to 
operate, yet it did not remove the oil. There is much to be learned about the 
drainage of the maxillary sinus, and I hope that what I have presented may 
stimulate further study and that we shall know more about it in the future. 
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“RETICULO-ENDOTHELIAL” COMPONENTS 
ACCESSORY SINUS MUCOSA 


OF 





EXPERIMENTAL AND CLINICAL OBSERVATIONS * 





RALPH A. FENTON, M.D. 
In COLLABORATION WITH OLOoF LARSELL, Pu.D. 


PORTLAND, ORE. 


Revaluation of numerous factors in the study of human immunity 
has made necessary the reconsideration of numerous data long accepted, 
among them a more accurate study of the minute structure of various 
tissues of the body. Difficulties in technic and in securing proper 
material have delayed such studies of sinus mucosa until very recent 
years. Not long ago, for example, Mosher, Knowlton and MacGregor 
demonstrated the regrowth of ciliated epithelium after radical removal 
of sinus membranes. 

The whole problem of the cellular content of normal and of patho- 
logic mucosal surfaces has seemed to us of fundamental importance, 
in the light of late discoveries elsewhere. I have, in other papers, 
elaborated the analogies and theoretical considerations that started us 
on the present series of preliminary experiments.’ It should here be 
stated that I have been unable to find any record of previous findings 
based on so-called “vital staining” of the sinus membranes, except from 
some Italian observers who dropped the staining agent directly into 
the nose or throat.* We found that such direct application caused a 
diffuse connective tissue and nuclear staining, scarcely distinguishable 
from the use of ordinary general stains. No selective action was possi- 
ble with such concentrations as 1 per cent trypan blue thus externally 
applied. We therefore resorted to extreme dilutions of trypan blue, one 
drop of 1 per cent solution to 15 cc. of physiologic solution of sodium 


chloride for surface staining of live human material in the incubator, 


* Submitted for publication, Aug. 17, 1931. 

*From the Departments of Otolaryngology and Anatomy, University of 
Oregon Medical School. 

* Read before the Annual Meeting of the American Academy of Ophthal- 
mology and Otolaryngology, French Lick, Ind., Sept. 18, 1931. 

1. Fenton, Ralph A.: Noninfectious Factors in the Etiology of Sinus Disease 
(With Special Reference to the Reticuloendothelial System), Ann. Otol., Rhin. 
& Laryng. 39:493 (June) 1930; Immunity in Otolaryngology, ibid. 40:1 (March) 
1931. 


2. Fenton (footnote 1, first reference). 
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and to the repeated injection subcutaneously of a few minims of the 


1 per cent solution for selective staining of the tissues of live animals. 


Determination of the presence of “histiocytes,” otherwise called 
resting wandering cells, clasmatocytes or “reticulo-endothelial” cells in 
sinus mucosa seems of considerable importance because of the marked 
phagocytic powers possessed by these cells, and because their presence 
in body tissues antedates the arrival both of lymphocytes and of poly- 
morphonuclear leukocytes. The exact structure and behavior of these 
elements should perhaps first be defined. The following summary is 
freely drawn from the last great work of Professor Maximow of 
Chicago, his monumental text on histology.® 

The cellular elements of connective tissues are the following: 
(1) fibroblasts, (2) ameboid wandering cells, (3) undifferentiated 
mesenchymal cells, (4) mast cells and (5) resting wandering cells of 
“histiocytes.” These histiocytes are numerous in richly vascular areas, 
but the number varies in different regions of the body; in general, they 
are about as numerous as the fibroblasts, among which they are scattered. 
Histiocytes are not ameboid; in form they are irregularly rounded or 
spindle-shaped. The nucleus is smaller than that of the fibroblast and 
is oval or slightly reniform. The chromatin particles stain darker than 
those of fibroblasts and are coarser. The protoplasm takes a dark stain 
—in eosin-azure material a bluish-gray tint—and has a distinct ragged 
outline. It is vacuolated, and living cells store trypan blue, lithium 
carmine, carbon particles, neutral red, etc., in these vacuoles. This 
capacity .or dye storage is the most characteristic feature of histiocytes. 

Various other terms, as clasmatocytes and resting wandering cells, 
have been applied to them, the latter because in inflammation these cells 
mobilize, become rounded, and assume the role of large ameboid, 
phagocytic, dye-storing elements. 

Normally, transition forms between resting wandering cells and 
fibroblasts are rare, but in inflammation there are transitional stages. 
Under conditions of inflammation, the following three cell types appear : 
1. The first type is the leukocyte that migrates out of the blood vessels 
at the beginning of the inflammatory process; it plays a role in the 
reaction and then degenerates. 2. The second type is the fibroblast ; it 
divides mitotically, increasing in number, and forms granulation tissue, 
and later collagenous fibers. The fibroblasts are already highly differ- 


3. Maximow, A. A.: Text-Book of Histology, Philadelphia, W. B. Saunders 
Company, 1930, p. 48. 
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entiated and retain their original type. During mitosis, the processes 
are withdrawn, the cell body becomes rounded, but the daughter cells 
return to the usual elongated form. Contrary to the teaching of som« 
histologists, Maximow held that fibroblasts never become leukocytes or 


wandering cells. 

Endothelial cells also belong, with the fibroblasts, to the group of 
highly differentiated cells. In inflammation and congestive conditions 
they divide mitotically and appear swollen, but do not form free cells 
or granular cells. They appear, however, to form fibroblasts in late 
stages of inflammation. Miss Sabin, in 1923, held that they may be 
transformed into monocytes or histiocytes, according to whether they 
enter the blood stream or the connective tissues, and that they also may 
change from one into the other form. Maximow and many others do 
not accept this view. According to various authors, endothelium forms 
giant cells, polyblasts, phagocytes, etc., but these points are in 
controversy. 

3. The third type of cell in inflammation is the mononuclear, which 
is nongranular, phagocytic, and has an oval or kidney-shaped nucleus. 
Under conditions of inflammation, lymphocytes and monocytes of the 
blood migrate into the tissues, undergo a rapid hypertrophy and become 
transformed into large phagocytes, resembling the histiocytes already 
present. They become transformed into polyblasts, but can be dis- 
tinguished easily from the latter by their smaller size. After two days 
they are all alike. Polyblasts of lymphocytic and monocytic origin also 
store vital dyes. 

When local inflammatory stimuli act on histiocytes, they become 
free ameboid phagocytic polyblasts. Reticular cells of the lymphoid 
organs, spleen pulp, bone marrow, etc., undergo the same transfor- 
mation. In the omentum this process goes on normally. 

The polyblasts thus formed undergo various modifications. They may 
(1) become epithelioid cells of the tubercle, (2) become giant cells of 
foreign bodies, (3) revert back to histiocytes or (4) become fibroblasts. 

In inflammation, the histiocytes are mobilized in large numbers and 
become part of the polyblasts, i. e., the free, ameboid, phagocytic, dye- 
storing macrophages. Polyblasts thus have a double origin: (1) mono- 
cytes and lymphocytes of the blood stream, and (2) histiocytes. But 
histiocytes arise in the embryo through direct transformation of 
lymphocyte-like primitive wandering cells. 

Maximow and his school hold that the term reticulo-endothelial 
system is a misnomer; they prefer the term histiocyte system, since 
they believe that the endothelium has no part in the activities of this 
system. 
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The so-called unitarian theory of blood and connective tissue 
formation is set up by Maximow in the following diagram: 


{ Fibroblast 
Cartilage cell +}Osteocyte 
, Osteoblast J 
4 Endothelial cell (in embryo) 
Granulocytes (in embryo) (eosinophil, neutrophil, basophil) 
Fat cell 
Histioeyte { Active polyblast 
In inflammation 


Fixed, undifferentiated cell or 
mesenchymal cell 


¢ Monocyte 4 
Histiocyte~ 
Hemocytoblast or lymphocyte Fibroblast 
(the free, undifferentiated < Myelocyte ——(Granulocytes,) 
mesenchymal cell) (3 types) (3 types, eosinophil, neutrophil, basophil) 
Erythroblast- Monoblast Erythrocyte 
Megakaryocyte——Platelets (according to Wright) 


EXPERIMENTAL WORK 


Our objects in the study of experimental material were: (1) deter- 


mination of the normal histiocyte content of sinus mucosa, and (2) 
determination of changes due to (a) physical trauma (dull curettage), 


Fig. 1—Frontal sinuses of the cat. The fresh bone is viewed from above after 
opening ; it was fixed forty-eight hours after infection with trypan blue. The mem- 
brane of the left frontal sinus is dark and thickened (below). The histiocytes 
have migrated into this membrane, which was traumatized. On the right side 
(above) the membrane is clear and thin because the histiocytes are very few under 
normal conditions. Natural size. 


(6) physical trauma with heat (warm sterile paraffin), (c) bacterial 
inoculation, (d) physical trauma plus bacterial inoculation, (e) bacterial 
inoculation plus the subcutaneous injection of histiocyte extract (reticu- 
lin) and (f) colloid injection (sterile 20 per cent solution of acacia). 

The frontal sinus of the cat was suggested because of its ready 
accessibility and relatively large size (fig. 1). Under ether anesthesia,, 
a fold of skin is picked up and snipped vertically from the forehead 
above the inner canthus, leaving a wide “buttonhole” through which the 
periosteum is incised and separated laterally. The sinus is readily 
entered, either by a smart tap on a large antrum needle, or by the use 
of an antral trephine. Through the small aperture made by the latter, 
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a dull ring curet readily may reach and traumatize the sinus mucosa. 
As the nasofrontal duct is relatively large and wide open, cotton may 
be packed into the sinus to retain solutions in place. Otherwise, with 
perfect drainage, the sinus wall rapidly cleanses itself. Paraffin proved 
an effective means for plugging the duct, and was used primarily to 
test the effect of an oily substance in histiocyte mobilization, in analogy 
to the employment of similar substances in the pleura and peritoneum 
for this purpose. Unfortunately, it had to be rather warm to remain 
fluid in the needle, and the heat effects on the mucosa will be described. 
Further experiment with other oils will be necessary before accurate 
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Fig. 2—Normal mucosa and submucosal tissues from frontal sinus of the cat, 
after vital staining by trypan blue subcutaneously. A camera lucida stage 11, 
1.8 mm. oil immersion lens with 10 & ocular was used for these pictures. In this 
and the following illustrations bi.ves. indicate blood vessel; con.t.c., connective- 
tissue cell; epith., epithelial cell; go.c., goblet cell; hist., histiocyte; poly., polymor- 
phonuclear; r.c., red cell. 


conclusions are possible. Sterile solution of acacia, 20 per cent, care- 
fully filtered, was suggested by Dr. Ada Clark as a result of her work 
with Dr. Gay at Columbia on pneumotoxins in the circulating blood, 
and was expected to inhibit ciliary action. 

The normal mucosa lining the frontal sinuses of cats bears few 
histiocytes or other elements of the so-called reticulo-endothelial system 
(fig. 2). The histiocytes that are present tend to be distributed along 
the course of the blood vessels. 
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After mechanical traumatization of the mucosa, there is a marked 
mobilization of histiocytes in the injured area and its environs. The 
submucosal blood vessels are congested, and indications of inflammatory 
processes are numerous. 

In sinuses injected with paraffin at a temperature somewhat above 
that of the body, considerable injury to the mucosa appears, due appar- 
ently to heat (fig. 3). The epithelium is damaged, and the sub- 
epithelial blood vessels are congested. Histiocytes are more numerous 
than in normal sinus membranes, but not so numerous as in the mucosa 


Fig. 3—Sinus membrane of the cat following traumatism by paraffin above body 
temperature. This picture was reduced from the original magnification. 


of sinuses traumatized by inoculation, which was done for comparison 
in the opposite sinus of the same animal. Besides histiocytes, numerous 
polymorphonuclear cells are found in the paraffin treated membranes; 


they are much more numerous than in those mechanically traumatized. 
Some of the polymorphonuclears are entering the epithelium. No 
eosinophils—in slides differentially stained with eosin-azure—are seen 
in the connective tissue, although they are present in the blood vessels 


of the area. 
Sinuses inoculated with a culture of hemolytic streptococcus (fig. 4) 
show numerous histiocytes. The membranes are markedly swollen and 
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congested. Many lymphocytes are also apparent. In animals allowed 
to live more than two days after inoculation there are also polyblasts 
and areas of fibroblasts, showing repair processes at work. 

An animal inoculated with hemolytic streptococcus after traumatism 
of the sinus membrane, then given a subcutaneous injection of the histio- 
cyte extract called reticulin (Charlton), showed a very large pre- 
ponderance of polymorphonuclears in the membrane, which was fixed 
twenty-four hours after inoculation. The reticulin had apparently no 
influence in mobilizing more numerous histiocytes. Whether it was 
responsible for the unusual number of polymorphonuclears is not clear. 

Inoculation of the hemolytic streptococcus into a sinus that had been 
curetted provoked a marked thickening and congestion of a mucosa 

















Fig. 4.—Sinus membrane of the cat following inoculation with hemolytic strep- 
tococcus. 


(fig. 5), with numerous histiocytes in the submucous area and a few 
polymorphonuclears. Traumatism is thus seen to intensify the process 
that occurs after simple inoculation (fig. 4). 

Solution of acacia, 20 per cent, caused the disappearance of the cilia, 
with a slightly increased migration of histiocytes and slight edema and 
congestion of the mucosa (fig. 6). 

These experimental animals were all killed, and the material secured 
for preparation from twenty-four to forty-eight hours after the last 
vital staining injection had been made. In this manner late changes 
in the sinus walls due to adventitious factors, superadded infections and 
circulatory differences were avoided. 
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Fig. 5.—Sinus membrane of the cat after traumatism by dull curet, followed 
by inoculation of hemolytic streptococcus. This picture was reduced from its 
original magnification. 





Fig. 6.—Sinus membrane of the cat after injection of sterile 20 per cent solution 


of gum acacia. This picture was reduced from the original magnification 
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Human material is obviously not obtainable by the method of vital 
staining through subcutaneous injection of dyes, because the color 
would appear in the sclera, skin and mucous membranes. Lithium 
carmine was tried but was found to stain human tissues so lightly in the 
doses used that the blocked histiocytes could not be identified readily ; its 
color would be inconspicuous, and perhaps bolder experimenters may 
get some results with larger doses. 

We therefore resorted to the staining of material immediately after 
its removal, from several cases of chronic maxillary sinusitis in which 
the Caldwell-Luc operation was necessary. In most of these antrums 
iodized poppy seed oil 40 per cent had been used anywhere from several 
days to a few weeks previously. All were highly edematous, polypoid 
membranes, some with small abscesses deep in the tissue, and all were 
bathed in more or less foul mucopus. Good-sized pieces of this degener- 
ated mucosa were carefully removed, placed instantly in 15 cc. of blood- 
warm physiologic solution of sodium chloride containing 1 or 2 drops of 
1 per cent trypan blue and then maintained at body temperature for 
two hours before fixation. Lithium carmine was tried in the same way 
but gave too light a stain for conclusive results. No delay or drying 
of these tissues was permitted, and in spite of the interrupted circulation 
a considerable penetration of the surface layers was secured. 

No drawings of human material are shown, because of the relatively 
small series drawn from but one class of material. Complete study of 
human material would be outside the scope of this preliminary report, as 
it would require the differential staining of a long series, from the 
normal tissue through that affected by simple inflammations and allergic 
swellings to that with various degenerative changes. 

After fixation in a diluted solution of formaldehyde, U.S.P. (1:10), 
sections of our human material showed fairly numerous histiocytes near 
the borders of the block of tissue and at points where the epithelium 
was broken. This indicated that the dye had not penetrated deeply 
enough into the block to be taken up by the histiocytes more deeply 
situated. It was therefore necessary to stain these histiocytes by some 
selective method. The eosin-azure stain of Maximow gave good results 
which could be checked. By this technic, the cytoplasm of the histio- 
cytes takes a bluish-gray tint, and small vacuoles are well shown. The 
check on results consisted in comparing the cytoplasm of peripherally 
placed histiocytes which had taken up dye granules so that they could 
be readily identified with that of the more deeply placed cells. Numerous 
cells of similar staining reaction, with vacuolated cytoplasm, irregular 
outlines and nucleus of round or oval form— in all respects like the 
peripheral histiocytes save for the presence of trypan blue—were present 
in the deep submucosa. Lymphocytes were also numerous, and some 


eosinophils were scattered here and there. 





FENTON—VITAL STAINING” OF SINUS MUCOSA 


CONCLUSIONS 

This preliminary study is too brief to permit dogmatic conclusions ; 
numerous animal experiments are required, with the use of differential 
and impregnation as well as vital stains. 

It is, however, evident that in the cat, normal sinus mucosa, which 
is thin, ciliated, and strongly resembles the human sinus walls, contains 
histiocytes in small numbers near the blood vessels. Physical trauma 
and bacterial inoculation cause their arrival in considerable numbers. 
These cells are the first line of defense and repair, appearing ahead of 
the polymorphonuclears and the lymphocytes. Rapid mobilization of 
polymorphonuclears seems to be favored by heat changes induced by hot 
paraffin, as also by subcutaneous injection of reticulin, a histiocyte 
extract. Solution of acacia, a typical colloid, destroys ciliary action 
while slightly adding to the number of histiocytes. 

Human material maintained in contact with a high dilution of trypan 
blue at body temperature in saline solution for two hours, after surgical 
removal from typical cases of chronic maxillary sinusitis, showed 
phagocytosis of the dye in the superficial layers. Rather numerous 
histiocytes were found throughout the tissue by differential staining. 


Questions arising from the foregoing fragmentary conclusions, 
which require further study and control under the most accurate labora- 
tory conditions by physiologists, biochemists and pathologists, include 


the devising of methods for artificially increasing the number of histio- 
cytes in the sinus membranes, and thus increasing the resistance and 
repair potentialities of these structures. This problem differs essentially 
from those of the peritoneum and pleura, heretofore thoroughly studied 
by Gay, Clark, Linton, Cannon and others. In the sinuses we have 
a ciliated, mucosal, air-circulating surface, instead of a serous one; and 
the sinuses are less resistant because of their vestigial character, while 
the pleura and peritoneum are physiologically very active. Because the 
sinuses tend by gravity and ciliary action to cleanse themselves, there 
is great difficulty in securing a continuous and total surface action from 
any local stimulant, such as broth, heavy oil, aleuronat starch or acacia. 
Perhaps the Proetz gravity and suction methods may prove of service in 
this respect. 

Histologic investigation of the effects of various oily and aromatic 
substances, long employed empirically as inhalants, is suggested. Do 
these substances promote histiocyte activity? Further tissue work must 
also be done to decide how much difference in physiologic behavior and 
in histologic mutability may exist between the poorly aerated vestigial 
linings of the accessory sinuses and the highly vascular, well exposed 
surfaces of the turbinates and septum. 




















TUMORS OF THE TONSIL AND PHARYNX (THREE 
HUNDRED AND FIFTY-SEVEN CASES) 


BENIGN TUMORS (SIXTY-THREE CASES) * 


GORDON B. NEW, M.D. 
AND 
JOHN H. CHILDREY, M.D. 
Fellow in Otolaryngology and Rhinology, the Mayo Foundation 


ROCHESTER, MINN. 


A clinical and pathologic study has been made of sixty-three cases 
of benign tumors of the pharynx and tonsil observed in the Mayo 
Clinic from 1917 to 1930, inclusive. Benign tumors of the pharynx 
and tonsil may be papillomas, adenomas, lipomas, fibromas, myxomas, 
varices, angiomas, chondromas, osteomas, polyps, teratomas, cysts and 
lymphoid tissue tumors. Certain observers, including Thomson,’ group 
mixed tumors with benign growths. We believed adenocarcinoma of 
the mixed tumor type to be of a low grade of malignancy, and did not 
include such tumors in this series of benign tumors. The series includes 
practically all of the other types of benign neoplasms. Thirty-five 
(55.5 per cent) of the sixty-three cases were papillomas, whereas the 
remainder formed small groups, usually of from one to five cases, of 
other types (tabulation). They rarely produce dangerous symptoms. 


THE TUMOR 


Situation.—A subdivision of these tumors into four groups, accord- 


ing to situation, shows that eighteen (28.59 per cent) were in the hard 
or soft palate, and fourteen (21.21 per cent) were on the pillars of 
the fauces. Bosworth? pointed out that benign tumors occur princi- 
pally in the soft palate, uvula and pillars of the fauces; in our series 
about half of the lesions, principally papillomas, were in this situation. 
The papillomas were the only benign lesions of the faucial pillars. 


Excluding the papillomas, of the remaining twenty-eight benign tumors, 
thirteen were in the pharynx, eight were on the palate and seven were 
on the tonsil. 


* Submitted for publication, May 28, 1931. 

* Read before the American Laryngological Association, Atlantic City, New 
Jersey, June 15, 1931. 

1. Thomson, St. Clair: Tumors of the Pharynx in Diseases of the Nose and 
Throat, ed. 2, New York, D. Appleton & Company, 1926, p. 447. 

2. Bosworth, F. H.: A Treatise on Diseases of the Nose and Throat, New 
York, William Wood & Company, 1892, p. 351. 
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Sex and Age Incidence.—There were forty-two males and twenty- 
one females in the series. The average age of the patients was 38.7 
years. Their ages varied from 7 to 73 years. In seven cases, the 
patients were aged less than 20 years; the tumors in these seven cases 
were two hemangiomas, one fibroma, one papilloma and three tumors 
of lymphoid tissue. 

Duration.—Only thirty-four of the patients (53.2 per cent) came 
to the clinic because of the tumor of the throat. The known duration 
of the lesion varied from a few weeks or months, in cases of cyst- 
adenoma and hemangioma, to fifteen years in one case of lipoma. The 
average duration of these thirty-four cases was three and three- 
hundredths years. 

Symptoms and Signs.—In thirty-eight of the sixty-three cases (58.5 
per cent) the tumor had existed without symptoms or signs. Thirty- 
one lesions were discovered at the clinic during general examination ; 
in seven cases the neoplasm had been noted by the patient or his 
dentist, or during procedures such as tonsillectomy. Symptoms of a 
subjective nature are therefore insignificant, particularly if the growth 
is small. Tumors that existed entirely without symptoms were fibromas, 
adenomas and chondromas. Those that infrequently caused symptoms 
were papillomas, lipomas and retention cysts. Only seven of the thirty- 
five patients with papilloma and one of the three with cyst had noted 
symptoms. These consisted principally of irritation or slight soreness 
of the throat. Symptoms are usually purely mechanical and depend 
on the size and rate of growth of the tumor. A large sessile lipoma 
caused dysarthria and dysphagia. An osteoma gave the sensation of 
a lump in the throat and caused cough and dysphagia. If lesions were 
pedunculated, they produced symptoms earlier. These depended on 
the length of the pedicle. One polyp, one lipoma and two papillomas 
fall into this group; the polyp caused obstruction of the larynx. 

Symptoms were present in all cases of vascular tumors, except in 
one case, that of a small varix. A lymphangioma caused periodic swell- 
ing of the throat over a ten-year period, which on occasion reached 
considerable size. The hemangiomas caused a slight hemoptysis, 
fulness or soreness of the throat, dysphagia, dyspnea, nasal obstruc- 
tion or otalgia. Angiomas would be expected to be painful because of 
their sensitive surface. Pain is uncommon in association with other 
benign lesions. 

Indeterminate benign lesions, composed of lymphoid tissue, which 
may occur in the tonsillar fossa or pharynx, may cause sore throat, 
earache, the sensation of a lump, snoring or dysphagia. 


Diagnosis—As a rule the diagnosis is not difficult and can be 
made by inspection, particularly in cases of papilloma, hemangioma, 
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retention cyst, polyp or osteoma. The possibility of error, however, 
justifies taking every precaution and the advisability of microscopic 
study of all tumors in question. Any of the benign neoplasms may 
be simulated by malignant conditions. We have encountered squamous 
cell epithelioma in a papilloma, hemangio-endothelioma resembling 
benign hemangioma, a polypoid tumor that proved to be a malignant 
dermoid, lymphosarcoma that could be readily said to be a lipoma and 
adenocarcinomas of the mixed tumor type that simulated a number of 
benign growths, such as cystadenoma, fibroma, osteoma and chondroma. 
One lesion was clinically unquestionably a huge pharyngeal adenocar- 
cinoma of the mixed tumor type, but on microscopic examination it was 
found to contain only lymphoid tissue. 


Treatment.—Since one can never be sure of the benign nature of 
these lesions, in order to prevent annoying symptoms incident to their 
increase in size, all lesions should be treated. Treatment is largely 
surgical. Pedunculated growths, such as papilloma, fibroma, adenoma, 
dermoid and lipoma, are removed by clipping off the tumor and des- 
troying the pedicle with the cautery or diathermy. Encapsulated, 
sessile growths, such as lipoma, fibroma and adenoma, may be removed 
with the capsule intact. If they are too large to be removed through 
the mouth, an external operation may be performed. The tumor is 
approached through an incision paralleling the anterior border of the 
sternomastoid. 

Retention cysts are removed with the tonsil, which is usually 
infected, or they may be incised and the lining destroyed by diathermy. 

Angiomas of children are treated with radium needles, tubes on an 
applicator or with the emanation seeds; those of older persons are 
destroyed by the protected diathermy point. The prognosis in all cases 
depends on complete removal, and is usually good. 


TYPES OF TUMORS 

Papilloma.—Of the thirty-five patients with papilloma, thirty were 
males. The average age was 40.2 years. One patient was aged 16 
years. 

Situation.—Fourteen (40 per cent) of the lesions were situated 
on the faucial pillars; ten (28.6 per cent) were situated on the soft 
palate; ten (28.6 per cent) were recorded as being situated on the 
tonsil, and only one (2.86 per cent) was found on the posterior wall 
of the pharynx. Of the fourteen lesions of the faucial pillars, eight 
(57.2 per cent) were on the anterior pillars. 


Description—tThe papillomas were single growths and were appar- 
ently attached by a short, thin pedicle. They were irregular, soft and 
white or pale pink, with a cauliflower contour and of small size, usually 
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about 1 cm. in diameter. One, however, measured 3 cm. in diameter. 
Microscopically, they consisted of a fibrovascular core covered with 
fimbriae of stratified epithelium.’ 

Treatment.—All the lesions were removed, usually by being clipped 
off. In most cases the pedicle or base was cauterized 


Cystadenoma.—Bosworth believed adenoma of the palate to be com- 


paratively common because of the large number of muciparous glands 
in the mucous membrane of this region 


New,® however, could find 
in the literature up to 1916 only thirteen cases, besides the thirty-one 
reviewed by Paget in 1886. 


In only eight of the thirteen had a patho- 
logic diagnosis been made. 


New reported two additional cases 
Etiology——Cystadenomas have been said to be embryonic and also 
to spring from the germinative layer of the epithelium of the palate 
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Fig. 1—Cystadenoma of the palate and pharynx 


There were five cases in our series. Three of the patients were females; 
the average age was 45 years. The average known duration of the 
disease was seven and three-tenths months 


However, none of the 
patients had noted symptoms at the time when the tumors were dis- 
covered accidentally, 


in two cases by the patient’s dentist, so the real 
duration is unknown. New found that the duration varied from one to 
fourteen years. 


Situation All the lesions occurred in the hard palate 


In one case 
(fig. 1) the soft palate was invaded, and in two cases there was involve- 
ment of the gum. 


Description—The tumors varied in size from a diameter of 1.5 to 
5 cm. The average diameter was 4 cm. Cystadenomas are sessile, 
smooth, irregularly oval or rounded, grayish or pinkish, and soft or 


3. New, G. B.: 


Adenoma of the Palate, Ann. Otol. 
(Sept.) 1916. 


, Rhin. & Laryng. 25:687 
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firm. Two were firm and two were cystic. One of the latter contained 
30 cc. of sticky gelatinous fluid. Ulceration is rare. These tumors 
may be mistaken for mixed tumors. If they have been traumatized, 
as occurred in one of our cases in which the growth had been noted 
following the eating of hard candy, the lesion may be fluctuant, inflam- 
matory and of a dark bluish color, resembling hematoma, melano- 
epithelioma or cystic adenocarcinoma of the mixed tumor type. The 
neoplasms are often encapsulated, and this facilitates their removal. 
Not uncommonly, however, they break through the capsule and are 
found attached to the periosteum or eroding the bony palate, as occurred 
in one of our cases. They contain glutinous colloid material, glandular 
epithelium and at times cartilage, bone and lymphoid tissue. The 
cystic structure is due to dilated acini. All five cases were micro- 
scopically cystadenomas. 

Diagnosis —The tumors must be distinguished from adenocar- 
cinoma and sarcoma. This is best done microscopically. They have 
some features in common with adenocarcinoma of the mixed tumor 
type. 

Treatment.—Previous treatment had been given in one case only; 
the tumor had been incised. Treatment in the five cases at the clinic 
consisted of careful excision of the tumor with the knife or cautery, 
followed by cauterization of the base to prevent recurrence. That 


simple, complete surgical excision is not sufficient was demonstrated 
in one case in which five and nine years after the excision it was neces- 
sary for the patient to return for treatment for recurrent growths. 
‘Since the final treatment five years before the writing of this paper, 
the patient has been entirely well. 


Results—The five patients are alive and free from the disease. 
‘The average length of life is eight and seventy-eight-hundredths years. 
‘One patient has been free from the trouble for fourteen years. 

Lipoma.—Figi and Hunt * reviewed thirty-four cases of lipoma of 
the pharynx in the literature, and reported an additional case. New ® 
also recently reported a case. Figi and Hunt found a few fibrolipomas 
and one fibromyxolipoma in the reported cases. Friend ® reported a 
fibro-adenolipoma of the tonsil. Four cases of lipoma of the pharynx 
were noted at the clinic in the fourteen-year period. Three occurred 
in men. The average age of the four patients was 50.2 years. One 


4. Figi, F. A., and Hunt, V. C.: Lipoma of the Pharynx, S. Clin. North 
America 7:1531 (Dec.) 1927. 

5. New, G. B.: Lipoma of the Pharynx Containing Bone, S. Clin. North 
America 11:765 (Aug.) 1931. 

6. Friend, L. J.: Fibro-Adenolipoma of the Tonsil, Arch. Otolaryng. 3:448 
(May) 1926. 
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Fig. 2.—Lipoma of the pharynx; the size of the tumor and its relation to the 
uvula and epiglottis may be noted. 


Fig. 3.—Method of removal of the tumor shown in figure 2; delivery by means 
of rib periosteal elevators. 
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lipoma, a small tumor of the tonsillar fossa, was discovered in the 
course of general examination; the remaining three were known to 
have been present on an average of at least six and three-tenths years. 
In three cases symptoms were noted, and in two these consisted of 
dysarthria, the patient having a “mush mouth” type of speech. In one 
of these there was also dysphagia with dry foods. In a third case 
there had been dyspnea for three years. 

Situation—Two tumors were situated in the pharynx (figs. 2 
and 3), one in the tonsillar fossa, and the fourth originated in the 
hard palate. 

Description—Lipomas arising from the posterior wall of the 
pharynx were sessile, whereas those of the palate or tonsillar fossa 
were pedunculated. The size was variable. The two growths of the 
pharynx removed at the clinic measured 7 by 6 by 2.5 cm. and 7 by 5 
by 4 cm., and filled almost the entire nasopharynx, oropharynx and 
hypopharynx (fig. 4). The lipoma of the hard palate was about 
3 cm. in diameter with a pedicle 0.5 cm. in diameter; the lesion of 
the tonsil was only 1.5 cm. in diameter. A lipoma often has the elastic 
feel of fluid under pressure, certain areas being suggestive of a cyst 
or an abscess. It is smooth or somewhat lobulated and is covered by 
intact mucous membrane. Ordinarily, it consists entirely of fat tissue. 
In the central portion of the largest lipoma, however, there was an 


area of bone (fig 5). Lipoma must be distinguished from all the 
various types of tumors occurring in this situation, which is ordinarily 
easy. Vascular tumors and lymphosarcoma may, however, cause 
regrettable errors of diagnosis. Cystic lesions and mixed tumors par- 
ticularly should be distinguished from lipomas. 


Treatment.—In the four cases surgical removal was carried out, 
with good results in all. The two pedunculated lesions were excised, 
the larger one being removed with the cautery. Of the two huge 
pharyngeal growths, one, following preliminary tracheotomy, was 
enucleated through: an external incision parallel to the sternomastoid ; 
the other, following ligation of the external carotid, was removed in 
its capsule through the mouth. Examination three months later dis- 
closed good results. The patient with the pedunculated tumor of the 
palate has been entirely free from further trouble for ten years. 

Fibrous Tumors—These tumors, which are not common in the 
oropharynx, are to be distinguished from those in the nasopharynx. 
Those in the oropharynx are usually described as simple fibromas, but 
they are probably never pure fibromas, the fibrous tissue usually being 
mingled with fat cells in variable amounts.*. Other types are fibro- 


7. Wright, Jonathan, and Smith, Harmon: A Text-Book of the Diseases of 
the Nose and Throat, Philadelphia, Lea & Febiger, 1914, p. 431. 
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Fig. 4—Lipoma of the pharynx. 


Fig. 5—Lipoma of the pharynx on section. Bone in the center of the tumor 
may be noted. 
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chondroma and fibrolymphadenoma,? which partake somewhat of the 
character of malignancy,’ and fibromyxoma and fibromyoma. They 
occur more often in the soft palate and tonsils,* and their development 
is insidious. 

Three cases of benign fibrous tumors were seen. Two were fibromas, 
and one was a fibromyxoma. The ages of the patients, two males and 
one female, ranged from 12 to 50 years with an average age of 29.6 
years. None had had symptoms; consequently, the duration was doubt- 
ful. One patient had been examined at the clinic seventeen years before, 
but a growth had not been noted. A boy, aged 12 years, had a tumor 
that had been noticed during infancy. A man, aged 27 years, had noticed 


Fig. 6.—Fibromyxoma of the pharynx. Extension into the nasopharynx and 
hypopharynx may be noted. The tumor was removed by excision. 


a tumor following tonsillectomy one year previously. An operation had 
been performed three years before for thyroglossal cyst. 


Situation.—The two fibromas were situated on the palate, and the 
fibromyxoma (fig. 6), in the oropharynx behind the posterior pillar of 
the tonsil. 

Description—One of the tumors of the palate was pedunculated ; 
the other was cystic, 4 cm. in diameter. The patient was a 
boy aged 12 years. The latter lesion when noted twelve years before 
had resembled a small blister. All three were smooth, rounded, firm, 
elastic, pinkish white and covered with normal mucous membrane. 

Treatment.—All the neoplasms were removed surgically. The pedicle 
of one of the growths of the palate was destroyed with cautery. The 
fibromyxoma of the pharynx was so cellular that it was broken into on 
enucleation. Grossly, it resembled an adenocarcinoma of the mixed 


8. Thomson (footnote 1) and Bosworth (footnote 2). 
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tumor type. The results in all cases were good. ‘The patient with the 
fibromyxoma has been free from trouble for more than fourteen years, 
and one of the patients with fibroma of the palate has been entirely well 
for four and a fourth years. 

Vascular Tumors.—Vascular tumors, not uncommon in the pharynx, 
are much more often composed of blood vessels than lymphatics. They 
may occur anywhere in the pharynx and may extend far beyond its boun- 
daries. Occasionally, a hemangioma in the pharynx is only a small part 
of a similar, but extensive, process involving the side of the face, cheek, 
scalp and neck. It may be found at the base of the tonsil or tongue, 
arising from venous plexuses. Usually congenital, it may remain small 
for several years and then increase in size, so that its removal becomes 
necessary because of symptoms of obstruction. Five vascular lesions of 
the pharynx were noted. There were two varices, two hemangiomas and 
one lymphangioma. The patients were relatively young, for, excluding 
one patient, a man aged 73 years, with varix of the pharynx, the average 
age of four patients was only 15.6 years. Three of the five patients had 
had symptoms for only a few months; the other two had had symptoms 
for two and ten years, respectively. 

The symptoms were varied: slight hemoptysis, sore throat, dyspnea, 
nasal obstruction and intermittent swelling of the throat. 

Angiomas are sessile and nonulcerated, and the nodular serpentine 


outline, soft yielding consistence and sensitiveness to touch stamp their 
vascular character. They may contain more fibrous tissue and be quite 
firm. Those composed of blood vessels are purplish blue ; the lymphatic 
tumors are smoother and paler pink. Hemangiomas are constituted of 


loops of veins growing together rather than being a true formation.* 
The walls of the veins and outer investment of the tumor are quite thin. 


V arices—Varices are more commonly seen on the posterior wall of 
the pharynx and at the base of the tongue in cases of chronic pulmonary 
disease and circulatory disturbances, particularly in alcoholic patients, 
but they also occur without apparent cause. They are seldom dangerous. 
We observed two such cases. One patient was a woman aged 32; the 
other was a man aged 73. Both lesions were pharyngeal. The woman 
had a lesion 2 cm. in diameter, situated just posterior to the insertion of 
the posterior faucial pillar. General examination revealed only a soft 
adenoma of the thyroid gland without hyperthyroidism. The man had 
several varicosities of the pharynx, a small hemangioma of the lip, a 
squamous cell epithelioma, graded 2, in an infected mole of the temporal 
region, several areas of hyperkeratosis of the face and an indeterminate 
type of congenital lesion of the heart. The varices of the pharynx had 
been causing slight hemoptysis. Treatment was not considered neces- 
sary in either case. 


9. Bosworth (footnote 2) and Wright and Smith (footnote 7). 
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Hemangioma.—A girl and a boy, aged 7 and 10 years, respectively, 
had hemangiomas. The lesions had caused symptoms for a few months 
only. They were rounded, elongated, slightly lobulated and moderately 
firm growths of the posterior wall of the pharynx ; one was in the upper 
portion and one in the lower, so that each caused respiratory embarrass- 
ment, nasal in one case and laryngeal in the other. Both were covered 
with dilated blood vessels; on one was an area of ulceration 4 cm. in 
diameter. Clinically, the tumors were both fibroangiomas ; microscopi- 
cally this diagnosis was confirmed, although the fibrous tissue did not 
predominate, and they were termed hemangiomas. 

Tracheotomy was done in one of these cases. Both lesions were 
treated with radium in tubes on an applicator in contact, in needles and 
with the emanation seeds; applications were also made outside the neck. 
One patient reported that he was well six years and three months later. 
The other patient progressed satisfactorily, but has not been traced. 


Lymphangioma.—One lymphangioma was observed. The patient 
was a woman, aged 28, who came to the clinic for examination on July 10, 
1929. She had feared tuberculosis or carcinoma because of an intermittent 
swelling of the throat, noted ten years previously, which on occa- 
sion became quite large. A soft swelling was found on the right poste- 
rior wall of the pharynx, which extended beyond the median line and 
from the level of the palate to the introitus of the esophagus. Below it, 


the piriform fossa and arytenoid region were hidden. Radium was 
advised, but the patient refused treatment. She wrote recently that she 
had not had treatment since her examination. She still has a sore throat 


occasionally. 


Chondroma and Osteoma.—Bone and cartilage may occur in the 
tonsil, but such conditions are not true tumors. They arise from meta- 
plasia following the increase of fibrous connective tissue at the base of 
the tonsils, which are undergoing regressive changes. The fibroblasts 
are often changed into chondroblasts or osteoblasts.” 

A woman, aged 30, complaining of frontal headache and chronic 
cough, stated that she had had tonsillitis frequently. The tonsils were 
definitely infected, and the cervical lymph nodes were palpable and 
slightly enlarged. A small tumor sprang from the left tonsil. This was 
removed, and tonsillectomy was performed. The growth proved to be a 
chondroma. About 5 cc. of pus came from behind the right tonsil. 
Three years later the patient was apparently well. 

A man, aged 71, came to the clinic with the complaint of dysphagia 
of two years’ duration, due to a lump in the throat. Eating was likely 
to bring on coughing, and for a year he had been troubled by mucous 
collecting in the throat. A nonulcerated, bony tumor, 2 cm. in diameter, 
was found on the posterior wall of the pharynx, in contact with the tip 
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of the epiglottis. This readily accounted for all symptoms. Roentgeno- 
grams of the cervical portion of the spinal column revealed an arthritic 
lesion of the third, fourth and fifth cervical vertebrae, and the tumor 
was diagnosed as an osteoma following infectious arthritis. 

Polyp.—Polyps springing from pharyngeal structures are rare. We 
observed two cases; one growth proved to be a malignant dermoid, and 
the case will be reported in study III of this series ; the other was a true 
fibromyxomatous polyp. The patient with the fibromyxomatous polyp 
was a man, aged 44, who stated that for six months he had had a foreign 
object in his throat, which caused nausea and anorexia, particularly in the 
morning. It also caused respiratory obstruction, manifested by change 
of voice and at times a sensation of suffocation. A smooth, irregular 
tumor was found just above the glottis, which arose in the posterior wall 
of the pharynx. It was removed without incident. 


CYSTS 


Small retention cysts are most common in the palatine tonsils. They 
are formed from obstructed tonsillar crypts with dilated walls. They 
may resemble brownish-white buried masses and may contain a quantity 
of fluid of a serous nature, or syrupy colloids, or inspissated secretions 
and epithelial débris. Inflammatory conditions appear to be of some 
significance. 

Three such cases were observed. The patients were two men and one 
woman. Their ages ranged from 26 to 60 years. One cyst had been 
noted seven years before as a nodule about 1 cm. in diameter. This 
apparently had not enlarged. Only one of the cysts caused symptoms. 
A “sticking” pain in the throat had been noted for four months. This 
cyst had been incised twice, dark blood being obtained from it. 

In one case oral sepsis was a marked feature, the teeth and tonsils 
being in poor condition. The patient also had latent syphilis, chronic 
plumbism and interlobar pleurisy. One patient had a duodenal ulcer, a 
basal cell epithelioma of the cheek, and besides a cyst of the tonsil two 
other simple cysts, 0.5 and 2 cm. in diameter, situated in the vallecula. 
The third patient presented a pharyngeal and laryngeal mucous mem- 
brane that was markedly atrophic. 


Description—tThe cysts varied in size from 0.6 to one of 2.5 cm. in 
diameter and were situated in the tonsil at the upper or lower pole. They 
were soft, smooth, rounded and cystic, and yellowish or bluish brown. 


Treatment.—In one case the tonsils were removed. They were con- 
siderably diseased. One tonsil contained tuberculous infection, and the 
other, in which the cyst was situated, contained an old subepithelial 
hemorrhage. In the other cases the cysts alone were removed. They 
were composed of inflammatory tissue with subepithelial fibrosis. 
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Lymphoid Tissue Tumor.—Five tumors composed of lymphoid tissue 
were observed. These were large enough to raise a number of diagnostic 
questions. It seems significant that all the patients were women. 

The first lesion was a pedunculated tumor, 2 by 4 cm., which sprang 
from the region of the right lingual tonsil. The patient, a girl, aged 15 
years, was mentally retarded. Her faucial tonsils had been removed six 
years previously. Biopsy showed the mass to be chronically infected 
tonsillar tissue. 

In the second case, the condition was apparently similar to that 
reported by Thomson and by Pearlman and Pilot.*° The tumor, com- 
posed of hyperplastic tonsillar tissue, is occasionally seen among patients 
who give a history of quinsy. It is probably the result of rupture of the 
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tonsillar substance with evagination of a portion of it. Such peduncu- 


lated growths may be 5 cm. long and 2 cm. in circumference and may 
hang from the surface of the tonsil.!. Our patient was a woman, aged 32, 
who complained of a growth in the mouth. The pedunculated lesion, 
which was about 3 cm. in diameter, was attached to the upper pole of the 
left tonsil. It was removed and was found to be composed of fibrous 
papillary tonsillar tissue. 

In the third case, the patient was a woman, aged 42, whose tonsils 
had been operated. on twelve years before, and who at the time of exami- 
nation complained of pain in the throat and ear of six months’ duration. 
Recently biopsy of the tumor of the throat had been negative on three 
occasions. The lesion was 2 cm. in diameter, flat, moderately firm 
throughout and had a hard base. It was attached near the base of the 
anterior pillar of the tonsil, and involved the tongue and tonsillar fossa. 
After removal it was found to consist of inflammatory granulation tissue. 


10. Pearlman, S. J., and Pilot, I.: Lymphoid Tumors of the Tonsil: Report 
of Four Cases, Arch. Otolaryng. 5:143 (Jan.) 1927. 
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The base was destroyed with diathermy, and one roentgen treatment was 
given to the neck. Four months later, the patient was well. 

In the fourth case, the patient was a girl, aged 12 years. The tonsils 
had been operated on eight and four years previously. On coming to the 
clinic, she complained of obstruction in the throat. Examination revealed 
lymphoid hyperplasia extending from within the nasopharynx to the base 
of the tongue, involving the anterior wall of the hypopharynx and 
obstructing a view of the larynx. It was lighter than the mucous mem- 
brane of the pharynx, and presented a papillated appearance. Lymphoid 
tags were also present in the nasopharynx, and the left lingual tonsil was 
markedly hypertrophic. The tumor disappeared under radium treatment, 
and three years later it had not recurred. 

The fifth case was that of a girl, aged 17 years, who had been 
troubled for nine months with collections of mucus in the throat, snoring 
and dysphagia. Biopsy performed elsewhere on a pharyngeal tumor 
showed evidence of a fibroma. Examination disclosed a tumor of the 
right pharynx, measuring 5 by 5 by 8 cm. It extended into the naso- 
pharynx and hypopharynx. It was firm, smooth, not ulcerated and not 
tender, and resembled an adenocarcinoma of the mixed tumor type. The 
right external carotid artery was ligated, and the tumor was removed 
through a pharyngeal incision by morcellation. Radium was used in the 
wound after operation. Careful microscopic examination revealed only 


hyperplastic inflammatory lymphoid tissue. Six months have elapsed, 
and the patient is well. 














CEREBROSPINAL RHINORRHEA WITH CYST OF 
THE PITUITARY BODY 


TREATMENT AND APPARENT CURE: REPORT OF A CASE * 
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Cerebrospinal rhinorrhea is defined as a rare condition of traumatic, 
intracranial or unknown etiology in which there is a flow of cerebrospinal 
fluid by way of the nose. 


The first case on record was published in 1834 by King. In 1899 
St. Clair Thoinson* gave the first good classification, and reported a 
series of cases. Loftus,* in 1923, gave a comprehensive review of the 
literature with the report of a case, and Johnston,* in 1926, covered the 
subject extensively. 

There are several etiologic factors. First comes trauma and next 
intracranial pathologic changes, such as tumors. Pressure necrosis due 
to hypophyseal tumors* is an attributed cause, and necrosis of the 
ethmoid labyrinth as a result of infection has also been mentioned. 
Leber ° believed the condition to be due to hydrocephalus internus, and 
Loftus * mentioned a defect of the craniopharyngeal canal; according 
to this theory, this embryonic canal may be forced open by an increase 
of cerebrospinal fluid. Lymph passages starting from the arachnoid 
spaces and opening on the surface of the nasal mucous membrane are 
included in another theory, and, finally, it has been suggested that the 
course of the fluid is along the perineural sheath of the olfactory nerve.® 


* Submitted for publication, May 26, 1931. 

* Read before the Colorado Congress of Ophthalmology and Oto-Laryngology, 
Denver, July 24, 1931. 
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2. Thomson, St. Clair: The Cerebrospinal Fluid: Its Spontaneous Escape 
from the Nose, London, Cassell & Co., Ltd., 1899. 

3. Loftus, J. E.: Laryngoscope 33:617 (Aug.) 1923. 

4. Johnston, W. H.: Cerebrospinal Rhinorrhea, Ann. Otol., Rhin. & Laryng. 
35:1205, 1926. 

5. Leber, T.: A Case of Hydrocephalus with Postneuritic Atrophy of the 
Optic Nerves and Persistent Dropping of Watery Fluid from the Nose, Arch. f. 
Ophth. 29:273, 1833. 

6. Wilson, J. Gordon: Personal communication to the authors. 
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PATHOLOGY 


Johnston * reported that much information has been obtained by 


autopsies as follows: Mermod demonstrated an opening behind the 


crista apophysis, and Baxter a case in which there were signs of 
infection and thickening of the bones of the cranium. Olmos and 
Lizondo found a healed wound of the frontal bone, the posterior wall 
of the frontal sinus being open from about 4 to 6 mm., extending into 
the encephalon. Nothnagel reported a case of a small hard tumor of 
the corpora quadrigemina with hydrocephalus, the perforated lamina 
being thin and containing deep holes. Vigouroux found a large papil- 
loma of the choroid plexus of the fourth ventricle with dilatation of the 
other ventricles and enlargement of the holes of the lamina communi- 
cating with the nose. Gutche* reported cases in which no localized 
disease could be found. 
SYMPTOMS 

The first symptom is the discharge of a watery fluid from the nose. 
As described by Loftus it is usually intermittent, but is persistent day 
and night. It may be absent for hours, days or months. It varies 
with posture, usually being less when the patient is in the upright posi- 
tion. Headache is frequently present and is generally relieved by the 
nasal discharge. 

Eye symptoms are often, but not always, present. They depend on 
the location of the lesion and the intracranial changes. If, as in our 
case, the etiologic factor is due to a pituitary tumor that has extended 
backward and downward, eye symptoms may be absent. Optic neuritis 
and later atrophy, temporary blindness which may be relieved by the 
flow of fluid, bitemporal hemianopia if the pituitary body is enlarged 
anteriorly, contracted fields or scotomas may be present. 

Similarly, cerebral symptoms will vary with the nature of the lesion. 
They may be absent in traumatic cases. If due to intracranial tumors 
and associated increased intracranial pressure, the usual symptoms that 
accompany those conditions when rhinorrhea is absent will be found. 


DIAGNOSIS 


Differentiation must first be made from nasal hydrorrhea which is 
bilateral and which ceases during sleep. This condition, too, is accom- 
panied by sneezing, photophobia and lacrimation. Headache, if present, 
is not relieved by the discharge, and cerebral symptoms are absent. 
No eye symptoms except photophobia and injection are present. The 
discharge stiffens the handkerchief. 

7. Gutche: Dissertation, Erlangen, 1894; Zur Pathogenese der Hypophysis- 


tumoren und tiber den nasalen Abfluss, so wie das Verhalten des Liquor cerebro- 
spinalis, Centralbl. f. Laryng. 11:460, 1895. 
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Cerebrospinal rhinorrhea is more persistent and is unilateral, con- 
tinuous day and night and increased by exertion or excitement. It is 
frequently accompanied by headache and ocular and cerebral symptoms. 
The analysis of the fluid makes the diagnosis absolute. The fluid is 
transparent and free from sediment or odor. The taste may be 
slightly salty; the specific gravity is from 1.005 to 1.010. It does not 
precipitate with acetic acid, and when boiled gives no more than a trace 
of coagulum of serum globulin. Cold nitric acid forms a precipitate 
which disappears on heating and returns on cooling. When the fluid 
is saturated with magnesium sulphate, a precipitate is formed. With a 
trace of copper sulphate there is a slight pink color, and on boiling with 
Fehling’s solution reduction takes place. 


PROGNOSIS 
Few recoveries have been reported. The nearness of the etiologic 
factor to vital structures makes the prognosis exceedingly serious. There 
is constant danger of meningeal infection, and intranasal manipulations 
should be restricted to a minimum. Cases of spontaneous recovery 
have been reported. 
TREATMENT 


The treatment must necessarily depend on the etiologic factor. If 
the case is due to intranasal trauma, an acute “cold’”’ may be the immedi- 
ate cause of an extension meningitis and death. Learmonth * reported 
a case in which he did a transfrontal flap operation and packed the 
cribriform plate with iodine packs for the purpose of stimulating scar 


formation. These he removed slowly, figuring that a six weeks’ period 
was necessary for the formation of scar tissue. Subsequently, the 
patient got well; i. e., there was a cessation of the flow of cerebrospinal 
fluid; no further information was given. Sodium and potassium iodide 
have been given with some degree of success, in one case, seeming to 
stop the nasal flow. 


REPORT OF CASE 


Mr. T. W., aged 51, a farmer, was referred to us on April 21, 1930, by his 
physician with the complaint of a profuse watery discharge from the left nostril 
at least once a day for the past two months. There had also been a severe head- 
ache over the eyes, and at the left side and back of the head for the past week. 
A diagnosis of sinus disease had been made. The history was otherwise negative. 

Our examination at that time gave negative results for the ears, nose and 
throat. The eyes were normal (vision in the right eye 10/10-2 and in the left 
10/10) as were the muscle movements, tension and visual fields, and the results 
of intra-ocular examination were negative. The patient had a temperature of 
101.9 F. He complained of much pain and he appeared to be suffering greatly. 


8. Learmonth, J. R.: Cerebrospinal Rhinorrhea Treated by Operation, Proc. 
Staff Meet., Mayo Clin. 4:115 (April 10) 1929. 
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A tentative diagnosis was made of cerebrospinal rhinorrhea, and the patient 
was sent to the hospital for observation and further study with Dr. George Downs. 
While he was in the hospital the temperature went up to around 100 or 101 F. 
every day at 8 p. m. for a week. The pulse rate was continually around 60. The 
patient complained of severe headache at times, and was absolutely free from 








Fig. 1—Roentgenogram taken on April 25. 











Fig. 2—Roentgenogram taken on December 8. 


symptoms some of the time. The nasal flow was intermittent; at times there was 
none, and then a considerable amount would gush out. The urine was always 
normal. The white blood count was 26,500 on entrance and 6,300 two days later. 
Fluid from the nose was examined and was described as being slightly cloudy with 
albumin 2+, globulin 2+, a few lymphocytes and many pneumococci. The Was- 
sermann reaction was negative. The positive portion of the roentgen report by 
Dr. Joseph Aspray showed definite calcium absorption of the clinoidal processes 
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and floor of the sella turcica. The sphenoids and posterior ethmoids were normal ; 
there was increased density of the left anterior ethmoid region. Pituitary disease 
was evident, and a two-stage operation was decided on. 

A preliminary frontal bone flap operation was done on April 29 by Dr. Downs. 
At this time there was an increase of intracranial pressure, the dura bulging a 
great deal. This pressure was reduced and closure effected. Subsequent to this 
preliminary operation there has not been any discharge from the nose. On May 
7 the wound was reopened, and a cystic growth of the pituitary body was located 
in the chiasm extending above the sella capsule. Puncture and fulguration were 
done. The recovery of the patient was good, and he left the hospital on June 6. 
There has been no return of the two symptoms, headache or nasal discharge. The 
eyes have remained normal. On September 22, his vision was 10/10+5 in each 
eye, and he had no complaints whatsoever. 

On December 8, another roentgenogram was taken and was reported as follows: 
“The sella turcica is of large size and its depth is unusually increased. There is 
considerable calcium absorption throughout the clinoidal processes and floor of the 
sella. The posterior ethmoid and sphenoid sinuses appear normal. There is con- 
siderable absence of bone above and below the bone flap in the right frontal bone. 
The skull otherwise appears normal.” 


COMMENT 


An unusual feature in this case was the presence of fever and the 
leukocytosis. We believe that there was a localized meningitis which 
accounted for both these symptoms. The elevation of temperature 
could hardly be attributed to increased intracranial pressure, and it cer- 
tainly could not cause the leukocytosis. 

The symptoms had persisted for only two months, and although 
there was some increase in intracranial pressure the eyes remained 
normal and no cerebral indications other than headache appeared. 

This case is also unique in the disclosure of an attributable cause for 
the intracranial pressure and the rhinorrhea. Although the exact 
fistulous track could not be seen, the amount of absorption as shown by 
the roentgenograms suggests the existence of an opening into the 
sphenoid which, when filled, emptied normally into the nose through 


the natural opening. 





Clinical Notes 


THE ROLE OF THE EUSTACHIAN TUBES IN HEARING#* 
B. M. Becker, M.D., BRookiyNn 


On the strength of the experiments performed by Politzer in 1869 and _ his 
subsequent teaching, it has since been held that the eustachian tubes participate in 
the process of hearing by conducting the vibrations of the air from the naso- 
pharynx to the tympanum whence they enter the labyrinth to be converted into 
sound. 

Politzer,1 dealing with the patency of the eustachian tubes, stated: “The proof 
that the Eustachian tube is opened during an act of swallowing can also be demon- 
strated by another simple experiment performed by the author in 1869. li a 
vibrating tuning fork c’ (256 vibrations) is held before the nostrils a uniform, weak 
sound is heard; during an act of swallowing, however, the tone of the tuning fork 
is heard greatly increased as its vibrations freely enter the tympanic cavity through 
the open Eustachian tube.” Again he stated: “The question whether we are able 
to hear through the Eustachian tube and thereby understand speech when con- 
duction of sound is excluded from the external meatus and the membrana tympani, 
is positively shown by the following experiment: The nozzle of a speaking-tube 
1 metre in length is introduced into the nostril of an individual with normal 
hearing, and the nostrils firmly closed around it by a second person; the meatuses 
are then firmly closed by the moistened fingers of the individual experimented upon, 
so that he cannot understand speech at a distance of 1 metre. If now spoken to, 
however, through the hearing-trumpet he will immediately understand speech. 
Some persons, during the experiment understand whispered, while others only loud 
speech; this is explained by the fact that the walls of the tubes lie more closely in 
some individuals than in others.” 

I duplicated the experiment performed by Politzer with the fork, but in 
addition to c’ (256 vibrations), I used c (128 vibrations) and C’ (64 vibrations) 
with confirmatory results. However, as a consequence of data elicited by further 
experiments along the same line, I reached a conclusion opposite to that deduced by 
Politzer; namely, that persons are not able to hear through the eustachian tubes. 
Therefore, the phenomenon of the intensification of sound during an act of degluti- 
tion, when a vibrating tuning fork is held before the nostrils, is to be explained on 
a different basis than that it is due to the more facile entry of the vibrations into 
the tympanic cavity through the more widely opened eustachian tubes. 


EXPERIMENTAL DATA 


EXPERIMENT 1A. A small watch is placed on the dorsum of the tongue 
well back toward the pharynx; its ticking is not perceived with the mouth either 


* Submitted for publication, April 28, 1931. 

*From the Departments of Otolaryngology of the Long Island College and 
the United Izrael-Zion Hospitals. 

1. Politzer, A.: A Text-Book of the Diseases of the Ear for Students and 
Practitioners, ed. 6, Philadelphia, Lea & Febiger, 1926, p. 59. 
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open or closed. Care must be exercised not to bring the watch in contact with the 


teeth or hard palate so that the element of bone conduction may be eliminated. 


B. A forcefully vibrating tuning fork c’ (256 vibrations) or c (128 vibrations) 
is held far back in the open mouth, and its sound is distinctly heard. However, 
when the canals of the external ears are firmly closed with the fingers or in some 
other manner, the sound becomes imperceptible, proving that it was heard through 
the external meatuses and not through the eustachian tubes. 


That the tongue or other soft tissues do not prevent the vibrations of the 
fork from reaching the pharynx and entering the tubes, either by absorbing them 
or by barring their passage, is made evident by the following procedures: 1. Into 
one end of a soft rubber tube, about 2 feet (5 cm.) long, an aural tip is inserted, 
and into the other end, a nasal tip. The ear tip is inserted into an ear, and the 
nasal tip into a nostril of the subject. When the vibrating fork is held in the 
mouth, as has been described, its sound is lateralized or is heard more strongly 
in the ear containing the aural tip than in the free ear. 2. If the ear tip is 
inserted into the ear of a second person, the nasal tip and vibrating fork remaining 
in their respective positions as described previously, the sound of the fork will 
likewise be distinctly heard by the second person. From these experiments it 
follows that the vibrations of the fork travel forward through the open mouth, 
reaching the ear by way of the external air, and backward through the naso- 
pharynx and out through the nares, reaching the ears of the subjects by way of 
the air in the rubber tube connecting the ears with the nose. 

There can be no doubt that some of the vibrations enter the tympanic cavity 
by way of the eustachian tubes, but they remain unperceived. 


EXPERIMENT 2.—When Politzer’s experiment with the fork is duplicated, if 
the external meatuses are firmly closed with the fingers, the sounds of the fork 
become imperceptible; if, on the other hand, the nostrils are closed by pressing 
them together with the fingers (the meatuses remaining open) so that no vibrations 
can enter them, the sound of the fork is still heard the same as before their closure, 
but with this exception, the phenomenon of the increase of sound is no longer 
perceived during an act of deglutition. 





EXPERIMENT 3.—A. A eustachian tube was introduced into the eustachian 
orifice of one subject, and a Politzer inflation bag was connected with it by means 
of a short rubber tube. One ear tip of a diagnostic tube was inserted into either 
ear of a second subject, while the other tip was inserted into the ear canal of 
the first subject, on the side into which the catheter had been introduced. The 
ear was inflated from time to time to make sure that the catheter was not displaced. 
A watch and an acoumeter were pressed against the rubber tubing between the 
bag and catheter (the open meatuses of the subjects being tightly closed by the 
fingers), and their sounds were not heard through the eustachian tube. A forcefully 
vibrating fork was then pressed against the tubing; its sound was perceived either 
not at all or very faintly by the first subject, whereas through the diagnostic tube 
the second subject heard it more distinctly and oftener, proving that the sound 
passed through the tympanic cavity of the first subject without causing any 
disturbance (the slight disturbance may be accounted for by bone conduction) 
whereas it passed through obstructions and 2 or 3 feet (5 or 7.6 cm.) of rubber 
tubing to excite the auditory apparatus of the second subject. The tests were 
repeated by holding the instruments at the mouth of the catheter (the tubing 
being disconnected) and also by bringing them directly into contact with the 
catheter, but with the same results. 
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B. A longer tube was connected with the catheter, and into the free end a 
small glass funnel was inserted. The ears of the first subject were firmly closed 
with the fingers. Whispered and loud speech were literally poured into the 
middle ear through the funnel and tube without any effect on the hearing. What 
was not heard through the obstructed meatuses was not heard though the eustachian 
tube. 

Some of the experiments were performed with the collaboration of Dr. C. R. 
Weeth of the teaching staff of the department of otolaryngology at the Long 
Island College Hospital. 


4802, 18th Avenue. 


A NEW FORCEPS FOR THE INTRABRONCHIAL INJECTION 
OF IODIZED OIL* 


ASHLEY W. OvuGHTERSON, M.D., NEw HAVEN, Conn. 


In recent years the introduction of iodized poppy seed oil 40 per cent into the 
bronchial tree has come to be recognized as a valuable diagnostic procedure in the 
differentiation of pulmonary disease, particularly in bronchiectasis. My purpose 
in this paper is to call attention to the advantages of the intrabronchial injection 
of iodized oil by means of a rubber tube and to describe a new type of forceps for 
use in introducing this tube into the larynx. Several methods have been used for 
the introduction of the oil, such as the bronchoscopic; the intratracheal, by means 
of which a needle is introduced through the pretracheal tissues; the supralaryngeal 
and intralaryngeal, with or without a curved cannula; the deglutitional and the 
introduction of a rubber tube through the nose and thence down the trachea to 
whatever bronchus it is desired to visualize. 

The advantages of the intrabronchial injection by means of the rubber tube are 
as follows: The injection can be made while the patient is undergoing a roent- 
genoscopic examination, thus enabling the operator to place the oil in the bronchus 
that he desires to visualize. The amount of oil can be kept to a minimum and only 
as much used as is needed to visualize the bronchus in question, since it can be 
more accurately placed. When the oil is allowed to flow down the trachea by 
gravity the position of the patient is necessarily such as to prevent the oil flowing 
into the bronchus of the upper lobe and frequently into the bronchi of the right 
and middle lobes. It likewise not infrequently happens that a portion of the lung 
in which a pathologic process is suspected may not be visualized at all when the 
roentgenograms are taken. By the use of the intrabronchial tube the injection can 
be controlled by direct vision so that all areas may be visualized. When it is 
desired to visualize the bronchi to the upper and middle lobes, the injection should 
first be made with the patient lying prone on the side with the head of the table 
as low as, or lower than, the foot, and the oil should be watched as it emerges 
from the end of the tube and travels along the bronchus. Regardless of the level 
of the trachea, the intubation method makes it possible to deliver the oil into the 
desired bronchus. Depending on the variations in the bronchial tree and the 
pathologic process present, it may be necessary to shift the position of the patient 
while the injection is being made, which can readily be accomplished with this 


*From the Department of Surgery, Yale University School of Medicine. 
* Submitted for publication, May 4, 1931. 
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method. In patients in whom it is difficult to suppress the cough reflex, the 
roentgenoscopic examination frequently gives a more accurate picture than th 
roentgenogram taken later. 

The chief objections to this method as used by the average physician not skilled 
in bronchoscopic work is the difficulty experienced in passing the tube through the 
larynx and between the vocal cords. To overcome this difficulty the forceps here 
shown was devised so that with the aid of a laryngeal mirror the tube might be 
readily directed into the larynx and between the vocal cords. The mucous mem- 
brane of the nose and pharynx is thoroughly anesthetized with 10 per cent 
cocaine, and a small amount of the solution is sprayed into the larynx with an 
atomizer. A small, soft, red rubber tube, size 13 or 14 French, is passed through 
the nose until it appears in the pharynx, where it is picked up with the forceps 
and directed into the larynx. The end of the forceps, when closed, forms a ring 
of sufficient size so that the tube will slide easily through it into the trachea, after 














Forceps for use in the pharynx and the larynx. 


which the forceps is removed. The patient is then placed before the roentgenoscope, 
and the tube manipulated into the desired bronchus. A syringe containing the 
iodized oil is then attached to the tube and as much of the oil injected as is 
required to visualize the bronchus, then the position of the tube may again be 
changed. 





A TREATMENT FOR ATROPHIC RHINITIS* 


Josepu S. Stovin, M.D., New Yorx 
Instructor in Rhinolaryngology, the New York Polyclinic Medical School and 
Hospital; Adjunct Otolaryngologist, the Hospital for Joint Diseases 


The observation of a number of cases of simple atrophic rhinitis in which the 
galvanic current was used over a period of five years and the results obtained are, 
I believe, of sufficient interest and significance to warrant a description of the 
method I employed. 


Atrophic rhinitis is a chronic pathologic change in the nasal mucosa, usually 
secondary to chronic sinusitis or improper atmospheric conditions. It sometimes 
follows an intranasal operation, especially in cases in which the turbinates have 


* Submitted for publication, April 10, 1931. 
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been removed. In simple atrophic rhinitis, the most important pathologic changes 
ire a loss of the cilia and a thinning of the mucous membranes of the nose. 
Ano’mia, an important symptom, is often present, especially in postoperative cases. 
Simple atrophic rhinitis must be distinguished from the clinical entity known as 
ozena, in which the underlying bony structures as well as the mucous membrane 
are involved. 

Once lost, the cilia can never be replaced. The chief hope of the physician in 
relieving these patients is in stimulating the intranasal mucous membrane in an 
effort to restore it to as healthy a condition as possible. 

In the treatment of patients with atrophic rhinitis, attention to the general 
health and hygiene is important, and all local contributory causes, such as sinus 
disease, should be eradicated as far as possible. It is important that the proper 
amount of moisture in the air should be maintained. 

As for local treatment, I have found that stimulation with the galvanic current 
gives the most satisfactory results in restoring the nasal mucosa to a healthy state 
and in keeping it in good condition. Moreover, I have found that this form of 
treatment improves the sense of smell, a fact that is of great importance from the 
patient’s point of view. 

My method of procedure is as follows: First, the nose is cleansed by the 
“wet-suction” method. Warm physiologic solution of sodium chloride is run 
into one nostril, the head being lowered, while the patient says “K-K-K-,” and the 
return flow is sucked from the other nostril into a suction bottle. The nasal tips 
are alternated several times during the procedure, so that the nose will be thor- 
oughly cleansed of all mucus, dried scales and crusts. Next, each nostril is packed 
with successive layers of absorbent cotton moistened with physiologic solution of 
sodium chloride, beginning at the floor of the nose and building up to the nasal 
roof. Care should be taken to line the mucosa completely, especially that covering 
the olfactory area. The cotton strips should be long enough to extend out of the 
nose for at least one-half inch (1.27 cm.). 

The electrical apparatus required is the simple galvanic wall plate with a 
positive and a negative pole. Either one may be used as the active electrode, and 
it is my practice to alternate them, making the positive pole the active electrode 
for one treatment and the negative pole the active one for the succeeding treat- 
ment. The active pole is attached to the protruding cotton, and the inactive pole 
is held in the patient’s hand or attached to his arm. The current is now turned on, 
and the rheostat moved up slowly. When the patient complains of a salty taste in 
the mouth, sufficient current has been applied—the millimeter reading is usually 
between 5 and 10—and that current is applied for fifteen minutes. At the end of 
this time the rheostat is moved back slowly, the current turned off and the packs 
removed. An oil, such as balsam of peru in castor oil, or Mandl’s solution,! is now 
applied to the membrane. These treatments are given three times a week, and 
improvement is usually noted after a few treatments. 

I have found the use of the galvanic current to be the method of choice in the 
treatment for simple atrophic rhinitis. I have also used galvanism in the treat- 
ment for ozena, but with far less satisfactory results. 


160 West Eighty-Seventh Street. 


1. A solution consisting of iodine, 5 grains (0.324 Gm.); potassium iodide, 
10 grains (0.65 Gm.); phenol, 2 minims (0.12322 cc.), and glycerin, % ounce 


(14.79 cc.). 
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A SIMPLE DOUBLE NEEDLE ELECTRODE FOR 
ELECTROCOAGULATION OF HYPERTROPHIED 
INFERIOR TURBINATES* 


W. Wat.tace Morrison, M.D., New Yor«k 


The construction of a simple, but effective electrode for the submucous 
coagulation of hypertrophies of the inferior turbinate, according to the method 
first reported by Lee M. Hurd, in ArcuiIves oF OTOLARYNGOLOGY (13:442 [March] 
1931) is described. 


A 



































A simple double needle electrode. 


The materials necessary are: (a) two plain, type C., coarse size, aseptic dental 
broaches, as supplied by the Young Dental Manufacturing Company, of St. Louis; 
(b) two hard rubber or fiber tubes, about 11 cm. long and having a bore of 2 mm.; 
the tubes from the bottles of old-fashioned atomizers are excellent; (c) 8 feet of 
French silk-covered double conductor cord, obtainable at any electrical suppl) 
store; (d) two standard diathermy cord tips, as made by the Westinghouse X-ray 
Company; (¢) heavy linen thread, soft solder and a small quantity of black 
lacquer. 

The handle end of each of the dental broaches (4) is prepared with a flat file, 
as shown in the diagram (PB), and two small holes drilled. The bared end of one 


* Submitted for publication, May 16, 1931. 
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of the silk-covered wires is fastened through the holes with a drop of soft solder 
in the manner shown (C). Each broach is inserted into a hard rubber tube so as 
to cover the joint between the wire and the broach (D). The two rubber tubes 
are snelled together with the heavy linen thread at a point 2 cm. from the “business 
end,” and also at the handle end, so as to firmly hold the rubber tubes and the wires 
of the conductor cord together. The other ends of the wires of the conductor cord 
are fastened into the standard cord tips for attachment to the binding posts of the 
diathermy machine. The rubber tubes are given two coats of black lacquer, and 
when dry, the electrode is ready for use (EF). 


39 East Fiftieth Street. 


AN ILLUMINATED OTOSCOPE DESIGNED FOR 
IRRIGATING * 


ALLAN Penny Bioxsom, M.D., Houston; Texas 
The head and speculum of an otoscope have been designed for irrigating and 


draining secretions from the external auditory canal. The instrument is illus- 
trated in the accompanying sketch. 


iN 


=) 


B 


The irrigating otoscope. 


The fluid used for irrigating is delivered by gravity through the intake tube 
A, B, C. A is the connection over which the rubber tubing from the reservoir 
fits; B is an adjustable valve regulating the rate of flow, and C is the inner 
opening of the tube near N, the beginning of the spiral grooves on the inner sur- 
face of the speculum to deliver the fluid in a circular motion at the opening oi 
the speculum. 

Washings are removed through the drainage tube J, K, L, M. M is the open- 
ing of the drainage tube, L is an oval opening in the head of the otoscope by 
which the drainage tube J, K, L, M can be lowered below the opening of the 
speculum or drawn inside. K is an adjustable valve regulating the force of suc- 
tion, and J is the opening to be connected by means of a small rubber tubing to a 
suction flask which also acts as a trap and collects the washings. 

In infants the battery handle should be removed and the electric current for 
illumination supplied by means of an extension cord in order to prevent any 


* Submitted for publication, May 28, 1931. 
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damage to the wall of the canal from the unwieldiness of the heavy handle when 
the infant is moving its head. 

Suction in the home is supplied by an aspirator through a heavy flask, the 
flask also acting as a trap and to collect washings. The aspirator is connected 
to any water faucet by means of a thick piece or rubber tubing. 


COM MENT 


The results in the small number of cases in which this instrument has been 
used have been gratifying. The ears have drained very freely at first, have 
become “dry” in a short time and have not had to be reopened time and time 
again. The heat and the gentle circular motion of the irrigating fluid have 
apparently eased pain to a great extent. 

The advantages of this otoscope used for irrigating are: (1) illumination at 
the time of cleansing; (2) gentle removal and thorough cleansing of pus from 
the wall of the external auditory canal by means of fluids, and (3) no pressure 
on the tympanic membrane or opening in the tympanic membrane at the time of 
cleansing, thus assuring that no material will be forced back into the middle ear. 

The otoscope head and speculum used in this instrument were made by the 
Welch-Allyn Company. 

The aspirator is a small water aspirator made by the W. C. Curtin Company. 

Mr. J. F. van den Hennsy of the department of physics at the Rice Institute 
constructed this instrument for me. 





Progress in Otolaryngology 


A Summary of the Bibliographic Material Available in the 
Field of Otolaryngology 


ADVANCES IN THE FIELD OF ALLERGY AS RELATED 
TO OTOLARYNGOLOGY DURING THE YEARS 
1930 AND 1931 * 


W. W. DUKE, M.D. 


KANSAS CITY, MO. 


The literature of the years 1930 and 1931 is largely an elaboration 
of work initiated in previous years. 


ETIOLOGY AND PATHOGENESIS 

Heredity.—Bray ' reported an extensive study of the heredity factor 
in allergy. Studies in heredity have been reported in earlier reviews 
in this journal. However, on account of their practical impor- 
tance, Bray’s conclusions may be reviewed briefly. In accordance 
with the results of other observers, especially Cooke and Vander Veer, 
he found that allergy is transmitted according to mendelian laws. He 
stated, however, that this is only one of three types of transmission. 
He discussed, in addition, what he termed a placental or serum sensitiza- 
tion in which mendelian heredity apparently plays no part. He believed 
that in this type of transmission the infant is sensitized in utero, either 
through the effect of certain substances eaten by the mother (a view 
previously held by Ratner) or by the actual absorption of immune 
bodies from the mother’s blood. Cooke and Vander Veer, in previous 
writings, expressed the opinion that the latter type of inheritance was 
unimportant because of the frequency with which mother and infant 
are sensitized to different substances. 

sray verified Cooke and Vander Veer’s interesting observation that 
the more complete the heredity, the more likely is the disease to be 


found in the offspring and at an earlier age—in fact, Spain and Cooke 
estimated that with a bilateral family history, 71.6 per cent of children 


eventually develop asthma. With unilateral heredity, they found that 
only 56.1 per cent developed symptoms. 


* Submitted for publication, Sept. 25, 1931. 

1. Bray, George W.: The Hereditary Factor in Hypersensitiveness: 
Anaphylaxis and Allergy, J. Allergy 2:205 (May) 1931; The Hereditary Factor 
in Asthma and Other Allergies, Brit. M. J. 1:384, 1930. 
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Also, in agreement with Coca, Bray found that with hay fever in 
the parent, hay fever is more likely to develop in the offspring than 
asthma, and, vice versa, with a history of asthma in the parent, asthma 
is more likely to develop in the offspring than hay fever. 

In discussing the effect of sex on heredity, he made the interesting 
observation that inheritance is twice as frequent through the female as 
through the male, and that of the offspring of allergic parents twice as 
many males as females are likely to be affected before puberty. How- 
ever, the probability of recovery at puberty is much greater in a boy 
than in a girl, and the chance of developing allergic symptoms after 
puberty is more probable in the female than in the male. 

sray stated, contrary to several recent writers of note, that there is 
no positive proof that distinctive familial types of migraine or epilepsy 
are allergic in nature. I am inclined to agree with Bray in this state- 
ment, but believe that the difference of opinion between us and other 
observers is due to a difference in opinion concerning the identity of true 
hereditary migraine and true epilepsy. I have observed headache caused 
by allergy that was so extreme as to be associated with visual distur- 
bance characteristic of increased intracranial pressure, and also con- 
vulsions that resembled those of epilepsy in many particulars. However, 
the cases that I have studied have not seemed to be either true hereditary 
migraine or true epilepsy. Conversely, in a study of cases of true 
epilepsy and true migraine, I have never been able to work out a positive 
allergic study unless there existed evidence of one of these diseases 
and of allergy existing independently in the same family. As previously 
mentioned, however, I believe that divergent opinions on this subject 
are due largely to differences of opinion concerning the identity of 
migraine and epilepsy. 


Bray was inclined to believe, in accordance with the views of such 
observers as Tiefensee, Schneider, Spangler, Hemingway, Beckman and 
others, that an increase in alkali reserve toward alkalosis is a factor in 
the pathologic mechanism of allergy. 


Antecedent Illnesses—Huber,’ in a recent study of 300 cases of 
typical hay fever, found that 7 per cent of the patients suffered from 
acute illness just before the first symptom of pollen disease appeared. 
In 10 per cent of cases, the first symptom followed a surgical operation 
on the nose or throat. He believed, also, that massive exposure to 
pollen is an important factor in precipitating the first symptom of the 


disease. 


2. Huber, Harry L.: A Critical Analysis of the Information Obtained from 
Hay-Fever Sufferers, J. Allergy 2:48 (Nov.) 1930. 
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Effect of Fever—Berg* reported 2 cases of bronchial asthma that 
were relieved by an attack of lobar pneumonia. He believed that this 
observation supported a theory that bacterial proteins bear an important 
relationship to asthma. It is well known, however, that fever, regardless 
of its cause, is inclined to cure asthma for one or many months or 
vears, whether this fever be produced by erysipelas, typhoid, measles 
or another disease. In a case that I studied, relief of many years’ 
duration actually followed the development of a huge lung abscess 
which ruptured into a bronchus. 

Tuberculosis and Allergy—Harkavy and Hebold,* reporting on the 
study of tuberculosis in cases of asthma, found that of 400 patients 
with bronchial asthma, 40 had tuberculosis. Half of these gave negative 
skin tests to foreign substances and half reacted positively. Among the 
nonsensitive cases, such illnesses as chronic sinusitis bronchiectasis and, 
in 1 case, a chronic focus of organized pneumonia were found. The 
authors assumed that asthma in this group was due to a complicating 
infection and not to tubercle bacilli. 

Artificial Sensitization in Poison Ivy Dermatitis ——Straus ° reported 
that poison ivy dermatitis differs from true atopy in that apparently all 
persons are susceptible to it and in that artificial sensitization can be 
brought about readily by contact with the poison ivy plant or its extracts. 
In other words, the hereditary factor characteristic of atopy plays no 
part in the poison ivy type of sensitiveness. The foregoing facts have 
been proved in an interesting way. 


Spain disclosed, in 1922, that 65 per cent of persons over 8 years 
of age are sensitive to the active principle of poison ivy. Heinbecker,* 
on the other hand, in 1928, found that of persons living in a district 

> 


that was free from poison ivy, none was sensitive to the toxin. He 
considered this lack of susceptibility due to the fact that poison ivy 
does not grow in the Baffin Islands where these persons were studied. 
Racial differences were thought to have played no part in this inter- 
esting result, for, according to the result of Deibert, Menger and 
Wigglesworth, the American Indians can become sensitive to poison ivy 
in about the same ratio that characterizes the white race. Low sensitized 
himself and 2 of 6 other nonsensitive persons by applying the toxin 
directly to the skin. After an interval of several weeks, they gave 
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positive patch tests on reapplication of the toxin. The studies oj 
Straus were made on infants below the age of 3 years, because of the 
finding of Coca that children of this age are rarely, if ever, sensitized 
by previous contact. Straus applied a paste made from the extract of 
poison ivy to both the broken and unbroken skin of a large number of 
infants. He also fed small amounts of the extract by mouth. No ill 
effect or apparently positive skin tests were obtained by these appli- 
cations. A second application of the paste made after a period of several 
weeks gave 79.9 per cent positive reactions. In other words, practically) 


73 per cent of nonsusceptible infants were actually sensitized by con- 


tact with the poison ivy extract. Straus concluded that infants are 
not susceptible to poison ivy because of lack of previous contact, and 
that contact with poison ivy, even at an early age, sensitizes them. 

Effect of Pituitary Extract on Absorption—Thienes and Hockett,’ 
elaborating on the experiments of Rees * and Douglas,’ showing that 
extract of the posterior lobe of the hypophysis decreases the rate of 
absorption from isolated loops of intestine in anesthetized animals, found 
that the subcutaneous injection of pituitary extract in animals delayed 
and reduced the rate of absorption of several widely diversified sub- 
stances from the alimentary tract when administered by mouth—such 
substances, for example, as strychnine, morphine, fluid extract of 
cannibas, iodides and dextrose. This fact was proved satisfactorily in 
several different ways. 

Nature of Reagins—Smyth and Bain’ attempted to separate from 
the serum of patients with allergy the substance that is responsible for 
the capacity for passive transfer. In other words, they attempted to sep- 
arate the reagins from the serum. They found that the reagins accompany 
the pseudoglobulin of the serum. In this respect, they stated, it behaves 
like the antitoxin of diphtheria. 

In studying the reagins of patients sensitive to ragweed, egg, wheat 
and other substances, they "' stated that, in general, the capacity of a 
serum to sensitize the skin of another person runs parallel with the 


7. Thienes, C. H., and Hockett, A. J.: Decreased Absorption from the Ali- 
mentary Tract Following Injection of Posterior Pituitary Extract, J. Lab. & Clin. 
Med. 16:843 (June) 1931. 

8. Rees, M. H.: The Influence of Pituitary Extracts Upon the Absorption of 
Water from the Small Intestine, Am. J. Physiol. 53:43, 1920. 

9. Douglas, B.: Action empéchante de l’adrenalin et de quelques autres agents 
vaso-moteurs sur l’absorption par les muqueuses, Compt. rend. Soc. de biol. 92:265, 
1925. 

10. Smyth, Francis Scott; and Bain, Katherine: A Study of Allergic Skin-Test 
Substance, J. Allergy 2:177 (March) 1931. 

11. Smyth, Francis Scott; and Bain, Katherine: Studies in Passive Transfer, 
J. Allergy 2:181 (March) 1931. 





DUKE—ALLERGY 627 


skin tests shown in the patients from whom the serum is obtained. 
However, this rule is not invariable, and in 2 patients who had clinical 
ragweed hay fever and who gave positive skin tests no reagins could 
be demonstrated by passive transfer. The authors stated that it is easier 
to transfer sensitiveness to egg than it is to transfer sensitiveness to 
wheat; also, that it is easier to transfer sensitiveness to pollen than 
sensitiveness to other inhalant substances. They found, further, that 
even though a minority of normal people are not capable of showing 
positive tests to a positive transfer from ragweed cases, they may show 
positive transfer to serum taken from egg-sensitive persons, and that all 
persons who give negative tests to a transfer of serum of low titer may 
give positive tests when serum of high titer is used. A positive transfer 
to infants was obtained with ease. It is interesting to relate that passive 
transfer was not altered by the fact that the recipient either was or was 
not a person of an allergic strain or by the fact that he either did or 
did not give positive skin tests on the injection of material to which he 
was clinically sensitive. 

Rate of Disappearance of Atopens from the Blood.—Cohen, Ecker 
and Rudolph,’? studying the time required for the disappearance of a 
given quantity of pollen from the circulating blood, stated, on the basis 
of sound fundamental proof, that pollen allergens sprayed into the nose 
of nonallergic persons gain entry into the blood and remain there in 
sufficient quantity for twenty-four hours to desensitize passively sensi- 
tized skin areas. 

Passive Transfer of Sensitive Tisswe—Caulfeild, Brown and 
Magner ** showed that skin grafts taken from animals immune to tuber- 
culosis and placed in animals that were not immune carried with them 
the faculty for reacting toward tubercle bacilli and tuberculin that is 
characteristic of the immune animal. 

Passive Transfer from Eczema Cases.—Smyth,’* in studying the 
passive transfer of sensitiveness from infants with eczema to normal 
persons, found that over 30 per cent of persons would react with local 
wheal formation at the site of the inoculation of serum taken from 
infants with eczema. This reaction, he attempted to prove, was not 
due to the absorption of offending allergens eaten by the patient or to 
the aiteration of the colloidal properties of the serum caused by heat or 


cold. 
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CAUSES OF CLINICAL SYMPTOMS 


Castor Bean.—Ratner,”® through exposure of guinea-pigs to dust 
containing horse dander and to the dust of the castor bean, was able to 
sensitize the animals to such an extent that when subsequently exposed 
to the specific dust with which they had been treated, they developed 
typical asthmatic symptoms which could be relieved with epinephrine. 
It may be stated that human beings are much more difficult to sensitize 
artificially than animals; in fact, investigators in this line of work have 
stated that it seems impossible to sensitize human beings artificially. 
However, in the case of castor bean sensitiveness, one has an exception 
to the rule, since persons have repeatedly been sensitized to the castor 
bean by exposure to the dust; in fact, Figley reported the study of 
85 patients with asthma caused by exposure to castor bean dust among 
persons living within a radius of 1 mile of a castor bean oil mill. The 
dust was easily demonstrable in the air, and the patients rapidly 
recovered after removal from the district. 

Oxyuris.—Morenas ** reported a case of coryza caused by sensitive- 
ness to Oxyuris, and he referred to a report by Gatz, in 1927, of a case 
of coryza caused by Oxyuris sensitiveness. Both patients showed an 
eosinophilia and were relieved by treatment. In the case reported by 
Gatz the patient gave a positive skin test with an extract of Oxyuris. 


Cuttle Fish Bone—Weston** reported a case in a person who 


developed asthma six months after obtaining a position in a jewelry 
factory in which cuttle fish bone was used in the engraving and molding 
of jewelry. Absence from work resulted in relief. Skin tests made with 
an extract of cuttle fish bone gave a positive skin test which was 


passively transferred to normal persons by the Prausnitz and Kistner 
method. A change of occupation gave immediate relief except on two 
occasions when the patient purposely exposed himself to the dust from 
cuttle fish bone. 

The practical importance of this new type of sensitiveness can be 
illustrated by the fact that cuttle fish bone is used not only in jewelry 
factories but for filtering chemical products, for dental powder, as a 
base for metal-cleaning liquids and pastes, in razor-strop pastes, in the 
manufacture of powder used for poultry foods, by piano manufacturers 
and for birds. 
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Trichophytin—Sulzberger and Kerr ** reported studies of trichoph- 
ytin sensitiveness and found that in cases of trichophytin infection 
not only were they able to produce urticarial reactions through the 
intracutaneous injection of trichophytin substance but this was followed 
by a tuberculin-like type of reaction after a period of forty-eight hours, 
and that the urticarial sensitiveness could be transferred passively by the 
Prausnitz and Kiistner method. However, patients who showed defi- 
nite positive tests with trichophytin substance did not necessarily 
display symptoms such as hay fever, asthma or urticaria. This obser- 
vation is, of course, in harmony with those made so frequently in the 
case of food or pollen reactions. Even though a patient reacts positively, 
he is not necessarily subject to clifical symptoms as a result of exposure 
to the offending substance as it is encountered under natural conditions. 
The authors referred, however, to a personal communication from 
Ramirez who stated that he had found several cases of urticarial hyper- 
sensitiveness and one in which a systemic reaction associated with asthma 
followed the intradermal injection of trichophytin extract. 


Silk—Taub *® studied the relationship of silk to asthma, and in 
making his report he cited 2 silk-sensitive cases of his own and referred 
to observations made by 50 other physicians whose results were tabulated 
from questionnaires sent as a routine to doctors interested in allergy. 
He stated that among the entire lot of cases, there were 105 positive 
skin tests to silk in patients suffering with such conditions as eczema, 
urticaria, rhinitis and asthma. A great many patients gave reactions to 
proteins other than silk. Several were apparently sensitive to silk 
protein alone, and in these the condition could be proved by passive 
transfer. In the cases due directly to silk, excellent results were 
obtained by removing the patients from contact with silk. Taub stated 
that silk sensitiveness is more common than is generally believed. 


Molds.—Bernton *° described a case of asthma in which the patient 
reacted negatively to every substance used in testing except an extract 
of Aspergillus fumigatus. This extract gave such markedly positive 
local and general reactions during therapy that the treatment had to be 
discontinued. 


Denaturants.—Burgess and Usher ** have studied dermatitis caused 
apparently by the use of lotions on the face after shaving, and stated 
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that on account of the tendency of quinine to sensitize, it should not 
be used as a denaturant for alcohol used as a shaving lotion. 

Lane and Strauss ** have studied the effect of toilet waters in rela- 
tionship to certain types of dermatitis. They stated that the use of 
denaturants insalcohol makes it unsuitable for use in the preparation of 
toilet waters. This is particularly true of quinine and diethylphthalate 
which is commonly used in Canada for denaturing, alcohol. Both these 
agents tend to sensitize the skin in certain persons. The authors were 
particularly interested in a type of dermatitis associated with pigmen- 
tation which is caused by eau de cologne combined with exposure of 
the skin to sunlight. This observation was originally made by Freund 
and has been proved to be caused by Oil of bergamot. Freund observed 
that oil of bergamot rubbed on the skin of the forearm sensitized the 
skin to light to such a degree that a blister followed by pigmentation 
would follow exposure of the treated area of the skin to sunlight. 


Foods.—Rowe * found that patients complaining of seasonal hay 
fever very often have, in addition, food sensitiveness which gives rise to 
gastro-intestinal symptoms, headaches, urticaria, eczema, asthma and 
nasal congestion. 

Hopkins, Waters and Kesten ** reported a study of elimination diets 
in the diagnosis and treatment of eczema, and stated that elimination 
diets are of value in the diagnosis and treatment of this condition. The 
chief advantages of diet, they stated, are: the establishing of direct evi- 
dence of clinical sensitiveness to certain foods ; the detecting of sensitive- 
ness in patients with suppressed skin reactions, and the broadening of 
the field of work to include physicians who are not prepared with 
reagents for skin testing. Difficulties in the method of study are due 
to a slow response to change in diet and the difficulty of excluding 
certain common articles of food. 

They found that in 112 eczematous patients the condition could be 
attributed to foods in 17 per cent. The source of the trouble was 
determined solely by elimination diets in 6 per cent of cases. 

In discussing food allergy, Vaughan ** stated that after testing, a 
diet should be advised, eliminating not only the foods that give positive 
skin tests but also closely related foods, that is, foods that come from 
a common ancestor. This conclusion is based on his observation that 
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if a person is sensitive to one member of a food group that is found 
on dietary trial to cause allergy, other members of the same group may 
likewise produce symptoms even though their skin reactions are negative. 
He found also that patients giving negative tests to each individual 
member of a group of closely related foods may give a positive reaction 
to a mixture of the foods. In this case, he thought that all of the 
possible offenders should be eliminated from the diet. He stated that 
the diet selected must be a maintenance diet. 

Causes of Eczema; Patch Tests—Ramirez and Eller,** reporting on 
allergic dermatitis, stated that patch tests are much more commonly 
positive than scratch, intradermal or indirect tests. Of the agents 
that they found to be causative factors, he mentioned poison ivy, pollen, 
silk, rayon, ursol, soap, hydrous wool fat, orris, newspaper, alcohol, 
egg, flax seed, linen, camel hair, Penicillium, metol, glue, primrose, 
grapes, sulphonated bitumen N. F., glycerin, hair transformation, 
ephedrine, procaine hydrochloride, leather, varnish and rosin. 

Skin Irritants—Weber ** made a very useful contribution in classi- 
fying and listing all the skin irritants known in medical literature. 
Patients become hypersensitive to a large number of those that he 
mentioned. In studying a case suspected to be caused by hypersensi- 
tiveness to a skin irritant, this list should be extremely useful. He 
classified the substances as hair dyes, hair tonics, cosmetics, miscel- 
laneous substances, such as deodorants, depilatories, perfumes, orris, 
toilet water, irritating plants and irritating chemical substances. 


2FFECTS OF ALLERGY 

Otitis Media.—Lewis ** reported 6 cases of middle ear disease which 
he believed were allergic in origin. They were characterized by pain of 
sudden onset, perforation of the drum, profuse discharge of serous 
secretion and prompt recovery. 

Polyps.—Hansel ** stated that nasal polypi should be considered 
allergic in origin or secondary to a suppurative process; also, that non- 
suppurative or hyperplastic sinus disease should be considered primarily 
allergic unless proved otherwise, and, finally, that allergic sinus disease, 
with or without secondary infection, should be differentiated from pri- 
mary sinus infection with edema, hyperplasia or polypi. 
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Shock.—Bullowa and Jacobi *° reported a case of anaphylactic shock 
that followed a single injection of diphtheria antitoxin. They reviewed 
in some detail the reports of 13 cases that came to autopsy. These 
showed no consistent pathologic changes. Emphysema was noted in 
6 cases, dilatation of the right side of the heart in 1, and congestion oj 
the liver in 4, of the spleen in 3, of the kidney in 3, of the brain in 1, 
of the gastro-intestinal tract and peritoneum in 1 and of the suprarenals 
in 1. In the case reported by the authors, the prominent abnormalities 
observed were acute pulmonary emphysema, dilatation of the right 
side of the heart, venous stasis and visceral engorgement. The left side 
of the heart was empty. 


Pleomorphism.— Vaughan and Hawke *' reported a case of allergy 
that was interesting in the pleomorphism of the allergic manifestations 
and in their close resemblance to other well defined clinical entities. This 
patient, at odd times, displayed meningismus with a headache as severe 
as that caused by true meningitis. This was accompanied by peripheral 
nerve manifestations and was thought to be due to angioneurotic edema 
of the brain substance. The patient also had a clearcut Méniére’s syn- 
drome, intermittent hydrarthrosis, amblyopia, nystagmus, symptoms 
resembling those of appendicitis, Dietl’s crisis, urethral obstruction, 
intermittent bladder irritability, urticaria, erythromelalgia, peripheral 
nerve palsy, acute sinusitis, laryngitis, croup, edema of the lungs, etc. 
The authors expressed a wonder that such pleomorphism of symptoms 
is not more frequently observed, since angioneurotic edema can occur 
in almost any locality and cause local and general disturbance. It is 
remarkable that it does not occur in important localities and produce 
alarming systemic symptoms more frequently. 

Hypochlorhydria.—Bray,** in studying hypochlorhydria in children, 
stated that the results of gastric analysis in 200 asthmatic children, 
varying in age from 6 months to 12 years, showed in 9 per cent of cases 
a complete absence of free hydrochloric acid during a period of two 
and three-quarters hours. In an additional 48 per cent there was a 
pronounced hypochlorhydria and in the remaining 23 per cent a mild 
hypochlorhydria. Thus, in 80 per cent of the asthmatic children studied, 
the stomach acids were below the average. There was a tendency for 
the stomach acids to be better in the older children. This was thought 
to be due to a tendency toward spontaneous cure which occurs during 
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puberty, especially in boys. Mention was made of the fact that hypo- 
chlorhydria was as frequent in inhalant cases as in food cases. 

In therapy, the author highly recommended acids combined with 
the avoidance of the offending allergens. He stated that acids can 
be given in doses varying from a few minims up to 20 or 30 minims 
(1.2 or 1.8 cc.) two or three times daily and, in extreme cases, up to 
60 or 90 minims (3.7 or 5.5 cc.) three times daily. 

Cough.—Colmes and Rackemann ** stated that chronic cough is fre- 
quently a manifestation of allergy and that it can be relieved by avoid- 
ance of the agents to which the patients may be sensitive. 


Vernal Conjunctivitis—Lehrfeld ** reported a study of vernal con- 
junctivitis. He distinguished between two types: the corneal type, the 
symptoms of which are confined to the summer months, and the lid 
type, the symptoms of which may appear during the winter months also. 
He did not find the two types of disease in any one person. In a study 
of 2 cases of the corneal type, the exciting agent was discovered, and 
the symptoms associated with a discharge of secretion containing 
eosinophils were reproduced during the winter months by the local appli- 
cation of pollen to the conjunctival sac, that is, pollen of the variety to 
which the patient gave positive skin tests. Microscopic examination 
of the tissues was characteristic of a chronic inflammatory disease. 
Eosinophils were present in the tissues but were not so numerous as 
round cells. 

Cardiac Disorders —Criep,** after a study of the hearts of patients 
with asthma between and during asthmatic attacks, stated that his obser- 
vations would indicate that asthma does not have a damaging effect 
on the heart although in a discussion of his paper he and Kern men- 
tioned functional disorders in certain cases during asthma attacks. 
These consisted of premature beats and, in Kern’s case, anginal attacks. 

Unger ** reported from a study of 74 cases of true asthma that evi- 
dence of cardiac damage can be demonstrated in a gross majority of 
cases. This damage consists, as a rule, of strain on the right side of 
the heart. 

Arthritis —Freiburg and Dorst ** believed that they demonstrated 
experimentally a joint lesion in rabbits produced by allergic reactions. 
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They believed also that they discovered a type of joint disease in human 
beings that is similar to this, and they traced a relationship between the 
allergic joint symptoms and a definite antigen. They described success- 
ful results from their treatment, which consists essentially of desensi- 
tization to the agent responsible for the arthritis. 


Headache.—lIn discussing headache, Eyermann ** preferred the term 
“allergic headache” to migraine until more knowledge is obtained 
regarding migraine and until further clinical studies are made of the 
type of headache caused by the ingestion of specific foods. He thought 
that either increased intracranial pressure or cerebral edema may be a 
causative factor. 

TESTS 


Effect of Local Skin Site—Alexander and McConnell ** reported a 
study of positive skin tests obtained by treating the skin of the fore- 
arm, back, abdomen and leg with certain allergens to which the patient 
was sensitive and with histamine. They found marked variation in the 
results obtained, the reactions of the abdomen and back being larger 
than those of the forearm or leg. They concluded that this difference 
in reactibility is due, in all probability, to differences in the skin in 
different areas, to something resident in the skin cells rather than in 
the capillaries. Their paper was given in the form of a preliminary 
report. Further study is in progress at the present time. 

Age of Acquirement of Skin Sensitiveness—Smyth and Bain *° 
found that the development of positive skin tests to agents to which an 
infant is clinically sensitive increases with the age of the child, being 
almost constantly absent in spite of marked clinical sensitiveness prior 
to the age of 4 months. He linked this with the observation of Freund, 
who showed that agglutinin, hemolysin and precipitin formation is 
weak in young rabbits but increases with age, and also with the obser- 
vation that positive skin tests to bacterial products in children increase 
with age. 

Nasal and Ophthalmic Tests—Efron and Penfound *' stated that 
tests made by applying dry pollen to the membranes are more specific 
and more convincing methods of testing than the usual cutaneous 
methods, and they recommended the method even though they admitted 
that the difficulties of carrying out the tests are greater. 
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Tests with Arsenic——Sulzberger ** found that the skin of guinea- 
pigs can be easily sensitized to arsphenamine by an intradermal injec- 
tion of arsphenamine. This occurs in the absence of demonstrable 
sensitiveness of any other organ. He attributed this to the affinity of 
arsphenamine for the skin, and he believed that it is similar in its 
mechanism to the capacity of the bronchial tubes for picking up sensi- 
tiveness to horse serum. 

Moore, Woo, Robinson and Gay,** studying skin tests made with 
arsphenamine, neoarsphenamine and silver arsphenamine cutaneously 
and intradermally, disclosed a slight delayed reaction in 60 per cent 
of normal persons and in 44 per cent of patients under treatment for 
syphilis. Reactions of differing severity and a shorter incubation period 
were found in patients who had hay fever. A strongly positive reaction 
was found in 70 per cent of patients who had exfoliative dermatitis 
caused by arsenic. Reactions were obtained in only 11 per cent of 
patients who had rashes due to other causes. 


ACTIVE PRINCIPLES OF ALLERGENIC MATERIALS 


Pollen Oil——Brown, Milford and Coca,** after a study of dermatitis 
caused by pollen, found that dermatitis that can be brought on in 


sensitive persons by oil extracted from the pollen by oil solvents is due 
directly to the pollen oil and not to the presence in the oil of the ordinary 


pollen atopens responsible for the usual cases of hay fever and asthma. 
They found that sensitiveness to pollen oil occurs in about 15 per cent 
of subjects with hay fever, in 15 per cent of atopic persons not subject to 
hay fever and in 15 per cent of nonatopic persons. Because of these 
results, they were inclined to classify this type of reaction as a contact 
dermatitis similar in its nature to dermatitis caused by poison ivy, 
sumac and primrose. 

Moore, Cromwell and Moore ** compared the active principles 
extracted from fat-free pollen with a nondialyzable substance obtained 
from the ether-soluble oil of the pollen. Through studies of desensitiz- 
ing passively sensitized skin sites by the Prausnitz and Ktstner method, 
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they were led to conclude that the active constituent in pollen oil is 
identical with one or more antigens that are extracted from pollen by 
aqueous solvents. On the basis of their studies, they recommended that 
pollen extract be made from specimens not treated with acetone; also 
that glycerin be used in the solvent because it can take up a certain 
amount of the fatty portion of the pollen. 


Pollen Atopens.—Moore and Moore ** studied methods of absorbing 
out the allergens from pollen extract through treating the extract with 
such substances as charcoal, diatomaceous silica, silica gel and gels of 
aluminum and iron oxide. It was found that charcoal and diatomaceous 
silica were very active in extracting allergens from pollen extracts, 
and that the other materials used were more or less inactive in this 
respect. The authors are investigating methods of removing the active 
pollen material from the charcoal and silica that were used as the 
absorbents. 

Specific Carbohydrates——Black ** reported the isolation of a com- 
plex carbohydrate from ragweed pollen which gives identical scratch, 
intracutaneous and intranasal tests with those obtained with ragweed 
pollen; in fact, scratch and intracutaneous tests with pollen polysac- 
charide were more intense than those obtained with pollen extract of 
equal strength. Intranasal tests with the polysaccharide and with pollen 
extract were practically the same. The solution of the polysaccharide 
was specific for the weed from which it was obtained and failed to 
give positive tests in persons who did not react to the pollen. 


TREATMENT 
Tonsillectomy.—Bullen,** in studying the effect of tonsillectomy on 
the incidence of hay fever and asthma and on the treatment for hay 
fever and asthma, concluded that tonsillectomy does not improve the 
nasal or pulmonary manifestations of allergy, although he said that 
rare exceptions may occur. He also stated that nasal or pulmonary 


manifestations of allergy are as likely to occur in a person whose tonsils 


have been removed as in one who retains his tonsils. 

These conclusions were based on a broad study of school children, 
1,000 of whom had had their tonsils removed at about the age of 5 or 
6 years with 1,000 similar children for whom tonsillectomy had been 
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advised but not carried out. He observed a slightly greater number of 
cases of hay fever among children whose tonsils had been removed than 
among children who retained their tonsils. 

The foregoing results are important because of the wide diversity 
of opinion among nasolaryngologists concerning the relationship between 
the tonsils and allergic manifestations. True atopy has been abun- 
dantly proved to depend on a definite hereditary constitution combined 
with an acquired sensitiveness to some alien substance that rarely, if 
ever, resides in the tonsils. It seems to be conclusively proved, in 
harmony with the aforementioned report, that if a relationship between 
tonsillar disease and atopy does exist, it is certainly indirect. Patients 
who are promised relief or protection from atopy by tonsillectomy are 
most certainly destined to be disappointed. 


Nasal Operations—Lyon and Murray-Lyon * reported a study of 
291 cases of asthma, in 66 per cent of which treatment gave relief. It 
was found, in general, that the best results were obtained by avoidance 
of offending proteins to which the patient reacted. They stated emphati- 
cally that good results were not often obtained by nasal operations, and 
they suggested that an operation should never be recommended as a 
cure for asthma and should be resorted to only when desirable for 
other reasons. 


E pinephrine.—Colmes, Medalia and Facktoroff,®° studying the vital 


capacity of asthma patients before and after the administration of 
epinephrine stated that, irrespective of the type of asthma, there is little 
or no increase in vital capacity after the administration of the drug, 
regardless of the fact that great relief may be experienced by the 
patients after its administration. Relief was attributed to relaxation of 
bronchial spasm. Failure of the vital capacity to increase appreciably 
after the use of epinephrine was assumed to be due to persistence of 
the mucosal edema and mucus in the tubes which interfered with lung 
ventilation. 

Fox," investigating the local effect of repeated application of 
epinephrine chloride 1: 1,000 and ephedrine hydrochloride 1:50 to the 
mucous membranes of the nose at daily intervals in rabbits, found 
that after three weeks the mucous membrane of the nose treated with 
ephedrine hydrochloride was relatively normal. The membranes treated 
with epinephrine chloride, however, were distinctly abnormal. The 
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animals developed a mucopurulent discharge, and on microscopic exami- 
nation the nasal mucous membranes showed definite areas of denudation 
and superficial abscesses. 


Barlow and Frye ** made a careful study of the symptomatic effec- 
tiveness of epinephrine, ephedrine and atropine in the treatment for 
asthmatic attacks induced by exercise in sensitive patients. They found 
that epinephrine was much the more effective agent; in fact, they 


obtained an effective result in practically every case in which it was 
used. Ephedrine was effective for the milder attacks after a period of 
twenty-five minutes or more. The results obtained with atropine were 
unsatisfactory. 


Calcium and Parathyroid Extract—Cohen and Rudolph ** reported 
that calcium is of little value in the therapy of allergy. 

Hajos,”* after studying calcium therapy combined with parathyroid 
extract, stated that good results can be obtained in certain cases of 
bronchial asthma, urticaria and vasomotor rhinitis by giving calcium by 
mouth and parathyroid extract hypodermically. 

Effect of Acidosis and Alkalosis—Tiefensee ** concluded, after a 
careful study, that asthma is influenced favorably by an acid diet. He 
found that titration of the urine during asthma attacks and during free 
intervals showed that when the curve moved toward the alkaline side 
and the acidity was low, attacks of asthma were likely to occur, whereas 
during free intervals, the titrable acidity increased. In some cases, he 
gave a ketogenic diet with apparent success. 

3eckman * reported a similar study, stating, however, that the 
role played by sensitization should not be minimized. He believed, 
however, that the tendency of the allergic patient is toward alkalosis, 
and he mentioned the fact that in a number of conditions in which a 
tendency to acidosis exists, the patient is likely to be peculiarly free 
from asthma: e. g., in diabetes, starvation, the vomiting of pregnancy, 
acute infectious diseases, seasickness, a sojourn in high altitudes, gastric 
acidity and therapy with calcium. 

Anesthetics —Maytum reported 2 cases in which extremely severe 
asthma was symptomatically relieved by the injection of an equal mix- 
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ture of ether and olive oil into the colon. He recommended giving 2 or 
3 ounces (56.7 or 85 cc.) of the mixture very slowly every fifteen to 
twenty minutes until anesthesia is obtained. Through obtaining pro- 
longed anesthesia in this way, he produced relief in 2 cases of long- 
continued severe asthma. He stated that after the anesthesia was over, 
subsequent attacks of asthma were milder and easier to control with 
epinephrine. He stated that this form of treatment is seldom indicated 
but, when indicated, is likely to be very effective. 

The good effect of the anesthetics in the symptomatic treatment for 
asthma has long been known. Physicians have resorted to alcohol, 
chloroform and ether with apparent temporary success. Salter stated 
that chloroform is one of the most powerful methods of treatment of 
the asthma paroxysm. In one of the most severe cases that I have 
observed, prolonged relief was obtained by the long-continued use of 
chloroform by inhalation. However, Dr. W. R. Morton, who used this 
method of treatment, did not recommend it except in an extreme 
emergency and then only for a temporary effect. 


Elimination Diets—Rowe,*" in a discussion of elimination diets, 
stated that the elimination of an offensive food frequently results in a 
loss of sensitization. In some patients, he stated, a food exclusion need 
last only a few weeks for the gaining of tolerance. As a rule, however, 
months or even years are required, and in some patients, loss of sensi- 
tization from exclusion alone does not occur. 

Sanatorium Treatment.—Dr. Zella White Stewart, in studying sana- 
torium treatment in asthma and allied conditions, found that if patients 
are kept in a sanatorium in a known environment their condition can be 
studied and the offending agents removed. Practically all of her patients 


were relieved after a short or prolonged stay at her sanatorium. Many 


of them had recurrences on returning to their original environment, 
but, as a rule, they were educated so that they could find and avoid 
the agents that caused their trouble. 

Sodium Ricinoleate-—Dorst and Morris ** found that nonpathogenic 
bacteria Obtained from the intestinal tract in allergic patients who give 
positive skin tests can be detoxified with mixing the vaccine with 
sodium ricinoleate ; in fact, they can be detoxified to such an extent that 
a vaccine that gives a large inflammatory reaction can be reduced to 
an apparently inert substance even when given in rather large dosage. 
In spite of the reduced capacity of such vaccines to cause inflammatory 
reactions, tolerance seems to result from their use. 
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In addition to this, the authors found that sodium ricinoleate given 
by mouth results in improvement in patients who seem to be afflicted 
with the effect of toxic substances arising from a group of non- 
pathogenic bacteria in the intestinal tract. They attribute the good 
therapeutic results that they obtained from administering this four times 
daily in 5 grain (0.19 Gm.) doses to a detoxifying effect of sodium 
ricinoleate on the intestinal flora. 

Perennial Treatment.—Figley * reported results in the treatment of 
65 patients with pollen extract by the perennial or continuous method 
of treatment. He referred to Brown *® whose work with this method 
was reported in 1927, but he did not refer to the true originator of the 
perennial type of treatment, namely, Dr. Zella White Stewart who, in 
1925, read a paper entitled “Throughout the Year Treatment of Hay 
Fever” before the Dallas session of the Association for the Study of 
Allergy. This paper unfortunately was not published. Figley stated 
that the results of treatment by this method equaled or exceeded that 
of a one year seasonal treatment, and he believed that 6 patients under 
his care had obtained a clinical cure, 4 of them after four years, and 
2 patients after three years of continuous treatment. The reactions 
noticed were only 1 for every 200 injections. 


PHYSICAL ALLERGY 

Alexander *' reported a case of urticaria caused by heat in which 
he was able to increase the patient’s tolerance for both heat and effort 
by frequent immersions in warm water. 

Lehner and Rajka® stated that they transferred the sensitiveness 
of urticaria factitia passively to normal skins by the Prausnitz and 
Kiistner method. This is contrary to observations made independently 
by Walzer and me. 
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News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 


The American Board of Otolaryngology will hold an examination in New 
Orleans on May 9, 1932, during the meeting of the American Medical Association, 
and in Montreal next fall, just prior to the session of the American Academy oi 
Ophthalmology and Otolaryngology. Prospective applicants for certificates should 
address the Secretary, Dr. W. P. Wherry, 1500 Medical Arts Building, Omaha, 
for application blanks. 

At the examination held in Indianapolis, Sept. 12, 1931, prior to the meeting 
of the American Academy of Ophthalmology and Otolaryngology, forty-three 
candidates were examined, of whom nine were conditioned or failed. 


CORRECTION 


In the article by Dr. Frederick B. Balmer, entitled “The Relation of Clinical 
to Bacteriologic Observations in Normal and in Diseased Maxillary Antrums,” 
in the October issue (ArcH. OTOLARYNG. 14:440, 1931), part of the legend for 
figure 2 was omitted. This legend should read: 


Fig. 2.—Results of bacteriologic examinations. The upper diagram shows 
cases reported clinically normal; the lower one, cases reported clinically diseased. 





Abstracts from Current Literature 


Ear 


3ATH TREATMENT FOR DEAFNESS. JAMES ADAM, Brit. M. J. 1:621 (April 11) 
1931. 


Six cases of chronic progressive deafness are reported with two cases of 
Méniére’s disease. Treatment consists of hot baths containing a pound of com- 
mercial magnesium sulphate. One infers that the frequency of the baths is 
every other day the first week, once during the following week, then once every 
fortnight. Ten or fifteen minutes’ duration is advised. Startling results are 
reported in some of the cases. One patient suffering from the Méniére’s complex 
was unimproved; the others showed pronounced improvement but only after the 
quantity of magnesium sulphate was doubled. 

The author asserts that this treatment is as yet in the tentative stage, worthy 
of trial, but likely to succeed only in a minority of chronic cases. It fails when 
it does not cause the patient to perspire. It is not certain that magnesium sulphate 
is essential. 

FERGUSON, Niagara Falls, N. Y. [Arcu. Neuro. & PsycuHtart.]. 


LATE COCHLEOVESTIBULAR MANIFESTATIONS OF EPIDEMIC ENCEPHALITIS. 
GEORGES PORTMANN, Rev. d’oto-neuro-opht. 9:241 (April) 1931. 


This article is part of a symposium on encephalitis and was reported to the 
Fifth Congress of the French Societies of Oto-Neuro-Ophthalmology, held in 
Paris in June, 1931. 

The virus of encephalitis epidemica has a particular affinity for the eighth 
nerve. By its anatomic and physiologic relations, the vestibular nerve occupies an 
important place in the study of this disease. The cochlear division is much less 
often involved. After describing the origin of the cochlear division of the eighth 
nerve and its course, together with the vestibular division to the brain stem, its 
endings in the anterior and lateral acoustic nuclei and its decussation, the author 
traces its pathway to the supranuclear centers and the cortex; the ventral and 
dorsal bundles fuse and pass upward along the internal side of the ribbon of Reil 
(lateral lemniscus). After a relay in the nucleus of the lateral ribbon of Reil, 
fibers go to the anterior and posterior quadrigeminal bodies and the subthalamic 
region; the cochlear division then traverses the posterior segment of the internal 
capsule and terminates in the median part of the first and second temporal 
convolutions. 

Beginning as tendrils around the neuro-epithelium of the ampullae and maculae 
of the utricle and saccule, the vestibular nerve fibers unite into a trunk, which 
enters the brain stem at a higher level (bulbopontile furrow) than the acoustic 
division, and ends in the vestibular nuclei (the triangular, Deiters’ and Bechterew’s 
nuclei and the nucleus of the descending root). The triangular nucleus is in 
relation, below and laterally, with the terminal sensory nuclei of the vagus and 
glossopharyngeal nerves. Deiters’ wicleus is composed of large cells with many 
dendrites, and occupies the interna: segment of the inferior cerebellar peduncle. 
3echterew’s nucleus is situated above Deiters’ nucleus, and at first lies in the 
lateral angle of the fourth ventricle between the restiform body and the descending 
gray substance of the root of the fifth nerve; higher up it lies between the 
masticator nucleus and the vesicular root of the trigeminus. The nucleus of the 
descending root is formed by gray matter and lies between the restiform body and 
the juxtarestiform body, or descending branch of the vestibular nerve. .Some of 
the vestibular fibers go indirectly to the nucleus of the descending root. The 
others form two large roots, the ascending and the descending. Some few fibers 
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of the ascending root go to Deiters’ nucleus and to the triangular nucleus, while 
the greater part ascend to the roof nuclei. The fibers of the descending root 
traverse the internal segment of the restiform body and end, for the most part, 
in the triangular nucleus; a few go to the nucleus of the descending root. From 
the triangular nucleus, fibers go to Deiters’ nucleus and to the nucleus of the 
descending root, but Deiters’ nucleus sends no fibers to the other vestibular nuclei. 
The vestibulospinal bundle originates in Deiters’ nucleus, descends in the reticulated 
substance and the anterolateral column of the cord and is distributed to the 
cervical and thoracic segments. It is thus in more intimate relation with the 
musculature of the neck and trunk than with that of the limbs. Deiters’ nucleus 
also sends fibers upward to the nuclei of the third, fourth and sixth pairs. Fibers 
from the nucleus of the descending root form part of the posterior longitudinal 
bundle. These ascending fibers, mostly crossed, terminate in the nuclei of the 
third and fourth nerves; the descending fibers go only as far as the dorsal cord. 
Some fibers go to the vestibulospinal bundle. 

The triangular nucleus furnishes ascending and descending fibers to the posterior 
longitudinal bundle; it sends fibers to the nuclei of the sixth pair and the hypo- 
glossus and to the cerebellum, which terminate in the nuclei of the roof, the 
globus and the embolus. Fibers also go to the vestibulospinal bundle. Bechterew’s 
nucleus supplies only ascending fibers to the posterior longitudinal bundle, which 
terminate in the nuclei of the third and fourth pairs. 

The great importance of the vestibular nuclei in the constitution of the 
posterior longitudinal bundle and their extensive and intimate relations with the 
motor oculi nuclei and the muscles of the neck, trunk and limbs may be seen. They 
probably are in relation with the nucleus of the tenth pair also, but this has not 
been demonstrated anatomically. 

Vestibulocerebellar fibers arise from the primary nuclei, especially the triangular 
nucleus. Perhaps, also, fibers reach the cerebellum directly from the vestibular 
nerve. The cerebellovestibular connections are more numerous, but the relations 
of the two systems are very complex and need further study. 

Winckler believed that the fibers from the saccule and utricle form a separate 
division of the vestibular nerve and that there is dissociation of the utricular from 
the saccular fibers, the latter being associated with the cochlear fibers. Both end 
in the acoustic tubercle and the anterior nucleus, from which fibers go to the 
posterior longitudinal bundle; others cross to the opposite side, some going to 
the cerebellum and others to the corpora quadrigemina, and eventually reach the 
parietal cortex. 

Cochlear symptoms are very rare in late epidemic encephalitis. The most 
important is tinnitus. Deafness of the perceptive type is often the only symptom, 
and may be overlooked without a systematic examination. The hearing by air 
induction may be only slightly modified, but the bone conduction is lost. The upper 
limit of the tone scale is lowered, and tonal islands of deafness exist for forks of 
3,072 double vibrations and the immediate neighborhood. Vestibular symptoms are 
found with great frequency: vertigo, disturbances of equilibrium, motor oculi dis- 
turbances and altered vestibular reflexes. Vertigo manifestations vary in severity, 
frequency and duration, and most often are not accompanied by nausea and 
vomiting. The vertigo may be systematized or not, or it may be present only in 
certain positions of the head, and it is frequently accompanied by headaches, fatigue, 
intellectual laziness and changes in character. Disturbances of equilibrium, mani- 
fested by uncertain gait, lateropulsion or retropulsion and falling, are more 
frequent than vertigo. Nystagmus, oculogyral spasms and abnormal positions of 
the eyes are constantly present. Nystagmus varies in kind and intensity. Oculo- 
motor disturbances are represented by paralyses, strabismus, Parinaud’s syndrome, 
forced movements and oculogyral crises. 

A careful examination is often required to demonstrate functional labyrinthine 
disturbances. Tests of equilibrium are made by having the patient stand first on 
both feet, then with one foot before the other and, finally, on one foot, with the 
eyes both open and closed, and by noting the tendency to fall, which is always in 
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the same direction. The patient walks with feet far apart and takes false steps 
to avoid falling. The test of the extended arms, the eyes being closed, shows 
deviation of one or the other arm. The results of the turning test are usually the 
finding of a normal reaction or a hypoexcitability. Wéith the caloric test, varying 
results are noted, but, usually, there is hypoexcitability. There is also dissociation 
between the results from rotation and from the caloric test, and also between the 
reactions from the horizontal and the vertical canals, the hypoexcitability being 
more marked in the former. The galvanic test is used to measure the threshold 
of excitability, which is most often raised. Deficiency of the otolithic apparatus 
is noted in some cases, in which there is vertigo only in some positions of the 
head. This is indicated also by forced positions of the eyes in different directions, 
nystagmus and pastpointing. The utricular function is tested by displacement of 
the head in the vertical plane, saccular function by displacement in the transverse 
plane. These tests have been too seldom applied. 

The beneficial effects of labyrinthine tests on certain muscular disturbances, 
such as pulsions, merry-go-round movements, ocular spasms and torticollis, has 
been frequently noted. Especially interesting are the experiments of Delmas- 
Marselet. He found that, “labyrinthine excitations, capable of provoking in the 
parkinsonians a strong sense of vertigo, inhibited momentarily the elementary 
reflexes of posture and the hypertonia corresponding to them.” 

Occasionally an association of cochlear and vestibular syndromes is seen, but, 
even then, the vestibular symptoms are more marked. 

The most extensive histologic research has been made by Anglade, although 
not enough attention has been given to the nuclei of the eighth pair. The 
pathologic changes in the later lesions of the mesocephalic cranial nerves may 
be summed up as “a more or less developed glial state, seated at the level of the 
nuclei or in the course of the nerve fibers.” 

In summary, the latent vestibular syndrome is the important part of late otitic 
manifestations in epidemic encephalitis and is characterized by a permanent, often 
dissociated, hypoexcitability and crises of vertigo of variable intensity, accompanied 
by transient hyperexcitability. 

An explanation of the pathogenesis on purely anatomic grounds is not adequate. 
It does not account for the variability of the symptoms. It is suggested that 
modifications of the chronaxia, to which vasomotor disturbances are added, offer 
a better explanation. Lapicque gave the name chronaxia to the threshold of 
excitability of a nerve, measured in terms of the time of passage of a current 
of electricity. 3ourguignon and Renée Dejéan have recently made precise 
measurements of the chronaxia of the vestibular nerve, and found that it is 
constant for the same subject and varies within only small limits from one to 
another. It is from 50 to 100 times greater than that of the spinal and cranial 
motor nerves and is allied to that of the sympathetic nerves. Bourguignon and 
Radovici showed experimentally that one of the conditions for the existence of a 
reflex is an isochronism of the sensory and motor nerves and the muscles con- 
cerned. Lapicque has shown that the sympathetic system functions according to 
the law of heterochronism. The vestibular nerve resembles, in this respect, a 
sympathetic nerve; nevertheless, if the difference in chronaxia between it and the 
motor nerves is too great, the reflex action will be diminished or abolished. The 
author suggests that the encephalitic virus raises the chronaxia of the vestibular 
nerve to such a degree that there is a hyperexcitability of the reflex. Further, 
the virus may persist in a latent state, and, during periods of its release through 
a lighting up of the focus, the crises of vertigo and sudden hyperexcitability are 
produced. There are two kinds of inexcitability of a nerve: that due to death 
of the axis cylinder and that due to a heterochronism of the different nerve 
segments. 

During the acute stage of epidemic encephalitis, peripheral vasomotor mani- 
festations are common. It is probable that such phenomena occur also in the 
labyrinth or its nervous pathways. Lermoyez’s disease and Méniére’s syndrome 
are extreme examples, respectively, of vasoconstriction and vasodilatation, and all 
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degrees between these may occur. Vasomotor stasis can produce vertigo, which is 
essentially a phenomenon of irritation of the labyrinth or the vestibular nerve. 
Vasodilatation causes hypoexcitability, and vasoconstriction causes hyperexcita- 
bility. Vascular modifications also affect chronaxia. 

Experimental and clinical facts strongly suggest that the otolithic apparatus 
is responsible for the abnormal position of the eyes. Two cases of blepharospasm 
are cited; in one of them, wearing dark glasses corrected it, but in the other 
relief was only obtained by placing the head backward. 

The syndrome of the eighth pair may constitute the sole picture of epidemic 
encephalitis, as Barré and Reys showed in 1921. Such cases are particularly 
difficult to diagnose. In other cases, it is only part of the clinical picture. It 
should not be forgotten that cochleovestibular disturbances are often a part of the 
clinical manifestations, and a careful neuro-otologic study is necessary to determine 
them; especially should it not be neglected in the presence of the subjective 
symptoms of vertigo and tinnitus. 

The diagnosis of eighth nerve disturbances having been established, differ- 
entiation between encephalitis, brain tumor, multiple sclerosis and syphilitic neuro- 
labyrinthitis must be made. As in epidemic encephalitis, so also in multiple 
sclerosis there is a pure labyrinthine type as well as a form associated with the 
pyramidal syndrome. In multiple sclerosis the vertigo is less frequent and not 
so violent; on the contrary, disturbances of equilibrium are more marked, and 
nystagmus is frequent. But on the whole, a differentiation must be made from 
the history and by the colloidal benzoin reaction, which, when positive, speaks for 
multiple sclerosis. Certain pathologists have assumed a lesional identity between 
multiple sclerosis and epidemic encephalitis. 

In intracranial hypertension due to tumor, vertigo is found, whether or not 
the vestibular pathways are directly involved; it is found also at times in simple 
ependymitis and serous meningitis. Neither the vertigo nor the deviations of 
the body and limbs are characteristic. Opinions are divided as to whether a 
vestibular test can reveal hypertension. Eagleton and other American writers 
believe that it can, while Barany, Barré and Alfandry think that it cannot. 
Alfandry found that vestibular disturbances were frequent in hypertension from 
various causes, but that there is no pathognomonic syndrome. The differential 
diagnosis is difficult, especially since certain symptoms of hypertension (papillary 
stasis) have been found in epidemic encephalitis. 

Tumors of the cerebellopontile angle lie between the pons and the seventh and 
eighth nerves on the inside, the cerebellar hemisphere on the outside and the 
flocculus and the digastric lobe below, and the anterolateral boundary is formed 
by the internal face of the petrous bone with the internal auditory meatus and its 
contents. Cochleovestibular disturbances are usually the first signs of trouble 
noted by the patient. Vertigo, occurring in crises and rarely accompanied by 
vomiting, pallor, tinnitus, falling, disturbances of gait with lateropulsion toward the 
diseased side, abnormal position of the head and spontaneous nystagmus are some 
of the symptoms. The nystagmus is constant, horizontal, rotary or, rarely, 
vertical, with the quick component toward the side of the lesion. Examination of 
the labyrinthine function is very important. The ear on the diseased side is deaf, 
and there is no reaction to the caloric test; in the opposite ear the vertical canals 
do not react. To these signs may be added paralysis of the facial, glosso- 
pharyngeal, hypoglossal and trigeminal nerves. Such a group of findings makes the 
diagnosis easy. 

Tumors of the bulbopontile axis begin insidiously with abdominal pain and 
vomiting. Disturbances of the associated movements of the eyes is a constant 
symptom. It is difficult to differentiate them from oculomotor disturbances due 
to epidemic encephalitis. If the lesion is in the cortex or the corticonuclear path- 
way, although voluntary motion is paralyzed, the eyes react to vestibular stimula- 
tion. On the other hand, the lack of reflex motility points to a pontile lesion. 
Vertigo is common but not characteristic. Nystagmus is often absent, but, when 
present, it may be horizontal, rotary or vertical. Lesions seated low down cause 
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rotary nystagmus, those high up cause vertical nystagmus. Tests of vestibular 
function yield responses of great variability: nausea and vertigo from the cold 
caloric test, deviation of the arms but no nystagmus after rotation, modification 
of the excitability of the vertical canals only, absence of all responses and normal 
excitability. 

In tumors of the cerebellum there is great variability in the vestibular syndrome. 
Vertigo is constant and is most often rotary. Pastpointing is not pathognomonic, 
as Barany thought. Nystagmus is variable in direction, but is most often toward 
the diseased side; there is inequality of rhythm and amplitude, slow and wide on the 
diseased side and rapid on the sound side. Many observers have shown experi- 
mentally that total or partial ablation of the cerebellum does not cause nystagmus 
unless the vestibular nuclei are damaged. Tests of the vestibular function give 
paradoxic results with the different tests. Concomitant symptoms of the cerebellar 
syndrome (trembling, hypermetria, asynergia and adiadokokinesis) will fix the 
diagnosis. 

Tumors of the fourth ventricle are accompanied in some cases by a vestibular 
syndrome. Vertigo, characterized by appearing or increasing with changes in 
position of the head, is frequent. The gait is uncertain, and the head is bent 
forward. Nystagmus is often absent and, when present, varies in direction even 
during the examination. Disturbances of associated movements of the eyes are 
frequent. According to Alfandry, they are due to pressure on or destruction of 
the posterior longitudinal bundle. The insidious evolution of the tumor, the late 
appearance of the vestibular syndrome and the lack of localizing signs make the 
diagnosis difficult. The sign of Bruns, the flexed head and grave signs of intra- 
cranial hypertension point to the correct diagnosis. 


The multiplicity of symptoms accompanying peduncular tumors may readily be 
understood when the anatomic relations are visualized. Most often, vestibular 
manifestations are absent, and, when present, are not clear cut. Vertigo is more 
a sensation of fog or dizziness. Nystagmus is vertical and rapid, and is associated 
or not with disturbance of conjugate movements of the eyes upward or down- 
ward, with interference with convergence but with integrity of the instrumental 
reactions. The associated deafness, syringomyelic dissociation, cerebellar symp- 
toms, nuclear paralysis of the eye muscles and, eventually, the involvement of the 
motor branch of the fifth nerve or of the optic nerve will permit the localization 
of the tumor. 

Supratentorial tumors cause very slight and infrequent vestibular symptoms 
and mostly through intracranial hypertension. When tumors of the frontal lobe 
involve the frontopontocerebellar bundle, static disturbances, spontaneous deviation 
or lateropulsion may be present. 

All intracranial tumors may directly or indirectly be manifested by vestibular 
disturbances of a more or less characteristic type, but none of them alone are 
diagnostic. Other factors, clinical, historic and roentgenographic, must also be con- 
sidered in order to arrive at the correct diagnosis. 

Syphilis frequently attacks the eighth nerve, and its neurolabyrinthine mani- 
festations sometimes so closely resemble the late syndrome of postencephalitic 
parkinsonism that careful examination is necessary to differentiate them. Acquired 
syphilis, in both the secondary and tertiary stages, may attack the eighth pair of 
nerves, and its manifestations may be cochlear, vestibular or both. The cochlear 
symptoms are of sudden onset or are rapidly progressive, but have no other dis- 
tinctive characteristic. The vestibular type is indicated by the usual symptoms, 
disturbed equilibrium, vertigo, nystagmus, etc. It is frequently dissociated: lesions 
limited to one group of canals, especially inexcitability of the horizontals and 
dissociation of reactions. e. g., one reaction being abolished and the others con- 
served. Lund and O. Beck thought that the combination of vertigo, spontaneous 
nystagmus and pastpointing with normal vestibular excitability was never seen 
except in syphilis, but it is met with frequently in multiple sclerosis. In the 
associated form the cochlear manifestations, contrary to the conditions in epidemic 
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encephalitis, are more marked. The concomitant signs will establish the diagnosis. 
In neurolabyrinthitis of the tertiary stage, manifestations of discrete syphilis 
cccur; there are no cutaneous or visceral lesions, and the Wassermann reaction is 
negative or doubtful. The association with paralysis of other cranial nerves 
is frequent. In a large number of cases, examination of the cerebrospinal fluid 
shows a positive result of the Bordet-Wassermann, the Vernes and the colloidal 
benzoin tests. In a series of studies of labyrinthine reactions in tabetic patients, 
Rebattu found vestibular disturbances as frequent as the disappearance of the 
pupillary reaction to light. In late hereditary syphilis, neurolabyrinthitis occurs 
in two forms: the fulminating, almost exclusively cochlear form, in which deafness 
supervenes almost overnight, and the progressive form, which affects both the 
cochlea and vestibular apparatus. The deafness is profound and of the perceptive 
type. A fact of diagnostic importance is the relative preservation of bone con- 
duction. No other disease except otosclerosis presents this picture. The vestibular 
syndrome shows some peculiarities. Buys found inexcitability in the rotation test 
while the caloric reaction was preserved, but this finding is not constant. Ramadier 
studied the galvanic test and always found the same result: integrity of the 
nystagmic reaction, absence of the static reaction and hypersensibility of the 
auditory reaction. The sign of Hennebert is characteristic of late hereditary 
syphilitic neurolabyrinthitis. 

This is a positive fistula sign. It is provoked by pneumatic compression and 
aspiration of the air in the auditory meatus. It differs from the usual fistula sign 
in that the nystagmus is rotary, horizontal or oblique, while in the usual fistula 
sign, the nystagmus is always horizontal. (Barany taught that Hennebert’s sign 
was provoked in the absence of a perforation of the membrana tympani.— 
Abstractor.) It is said to be present in a large proportion of the cases, and 
never to be present in acquired auricular syphilis or other diseases of the eighth 
nerve. 

Late auricular manifestations of epidemic encephalitis do not present a prognosis 
of vital gravity. The gravity is limited to the functional impairment. 

The sheet anchor of treatment is scopolamine. The favorable influence of 
labyrinthine stimulations on the elementary reflexes of posture and the hyper- 
tonia of parkinsonism suggests the thought that scopolamine may have a direct 
action on the labyrinthine reflexes. Scopolamine should be supplemented by anti- 
septic treatment with methenamine, sulpharsphenamine given intravenously, etc. 
The intercurrent vasomotor disturbances may be controlled by epinephrine, insulin, 
pilocarpine, physostigmine salicylate, atropine, the nitrites and iodides. 


An extensive bibliography is appended. 


Dennis, Colorado Springs, Colo. [ArcH. Neuro... & Psycuiart.]. 


GROWTH PROCESSES IN THE NORMAL LABYRINTH CAPSULE AND THEIR RELA- 
TION TO OroscLERosis. C. F. WERNER, Arch. f. Ohren-, Nasen- u. 
Kehlkopfh. 129:128 (June 26) 1931. 


Werner points out that in human beings the bony labyrinth of the ear neither 
grows nor changes its structure after the second year of life. The most con- 
vincing proofs for this are the embryonal cartilage rests, which persist into 
senility. It may also be assumed that the distribution of blood vessels does not 
change after the second year of life, and consequently a stasis in the vascular 
system may be limited to this portion of the bone. On this foundation, Witt- 
maack based his theory that otosclerosis is due to venous stasis. He brought 
additional proof for his theory in experiments on hens. Because Wittmaack’s 
theory was criticized by several workers, the author likewise made studies on 
hens and on human subjects. In the course of his studies on normal anatomic 
preparations from hens and from human beings, the author observed interesting 
growth processes, which so far had not been described. He gives the following 
summary of his observations: 1. The endochondrally developed bony capsule of 
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the labyrinth undergoes changes by subsequent disintegration on its external 
surfaces and in the labyrinthine cavities. Thus it resembles in the adult stage its 
chondral model only in its general aspects. 2. During the last fetal months and 
during the first years of life, the lumen of the bony semicircular canals is shifted 
outward by peripheral disintegration and by central addition. At the periphery, 
the endochondral capsule may be completely replaced by periosteal bone. 3. The 
endosteum is not a closed capsule, but is absent at those sites at which the 
labyrinthine cavity became dilated by resorption, especially at the periphery of 
the semicircular canals and at the apex of the cochlea. 4. The resorption 
on the internal walls takes place largely without giant cells, and it is characterized 
by a marked resistance of the cartilaginous rests. 5. The growth processes of 
the labyrinthine capsule are accompanied only by a superficial disintegration or 
by partial removal of the endochondral layer, but they do not presuppose a change 
in the internal structure of the endochondral layer. In human beings and in 
hens they are principally the same. 6. In hens, the endochondral ossification 
of the labyrinthine capsule is completed at the latest after nine months. Car- 
tilaginous rests are retained permanently, since later there are only insignificant 
changes. 7. The internal layer of the labyrinthine layer in hens consists, like in 
human beings, of compact bone with narrow vascular canals. However, this 
bony mantle is surrounded by spongy rafters, which are partly formed out of the 
cartilaginous capsule. 8. The experimental otosclerosis that Wittmaack produced 
in adult hens cannot be confounded with the stages of normal development, but 
actually presents a pathologic process. 9. The normal histologic findings on 
human beings and on hens do not contradict but corroborate the stasis theory of 
otosclerosis. In human beings, otosclerosis is absent where the endochondral layer 
has been removed by growth processes. That in hens the pathologic changes 
usually are not focal but rather involve the entire capsule can be explained by 
the different venous drainage of the labyrinthine capsule. 10. The objections 
raised by Wittmaack’s critics against the experiments on hens and their com- 
parison with conditions in human otosclerosis are not justified. 


Epitor’s ABSTRACT. 


UnusvuaL KIND OF INCITATION OF LABYRINTHINE [IRRITATION BY LABYRINTHINE 
FistuLa. A. BLUMENTHAL, Ztschr. f. Laryng., Rhin. (Teil 1: Folia oto- 
laryng.) 21:106 (June) 1931. 


Blumenthal directs attention to the fact that in many cases of labyrinthine 
fistulas, vertigo develops only during attacks. In the interval between the attacks 
the patient is apparently entirely normal. It is probable that pressure conditions 
in the diseased region are subject to changes as the result of accumulation of 
pathologic exudates. That the pressure conditions play an important role in the 
development of vertigo is illustrated by a case history. A young woman, aged 22, 
had had scarlet fever eleven years previously; during the course of the disease, 
caries of the left mastoid process developed, which was treated by antrotomy. 
Recovery was uneventful, and during the following eleven years the ear at times 
was moist and at times dry. Other symptoms did not develop until January, 
1931, when the patient observed that on putting her hat on, she became dizzy. 
After a week the symptoms became more severe, and the patient had attacks of 
vomiting. Careful observations indicated that the retro-auricular scar was con- 
nected with a fistula in the labyrinthine wall, and that pressure on the scar was 
transmitted to the fistula and here caused irritation. The negative result of the 
pressure test by means of the labyrinth compression manometer could not contradict 
this, for air compression can produce stimulation of the labyrinth only when the 
pressure of the compressed air can be transmitted to the labyrinth, and when it 
is not prevented from reaching the labyrinth by intervening disease processes, 
such as cholesteatoma masses. The positive reaction of the manometer test is 
demonstrative, but the negative reaction has only relative value. The scar was 
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reopened again and fetid masses of cholesteatoma and a fistula on the horizontal 
semicircular canal were detected. The surgical treatment was successful. The 
author considers this case noteworthy, because compression nystagmus on the 
diseased side following the slightest pressure on the retro-auricular scar is a rare 
occurrence, since complications following antrotomy rarely result in such severe 
disorders of the bone with erosion of the labyrinthine wall. This type of late 
complication after antrotomy may be accounted for by the special character of 
the primary disturbance of the middle ear, for after scarlet fever there is often 
complete destruction of the tympanic membrane and of the auditory ossicles, and a 
predisposition to cholesteatoma is the result. In such cases antrotomy is often 
not sufficient, and a radical operation may be necessary. The reported case also 
shows that it is advisable to test the fistula symptom not only by air compression 
but also by contact compression. It is further noteworthy that by intervention 
and manipulation the disease process was irritated, for while there was no spon- 
taneous nystagmus before the surgical intervention, during the postoperative period 
there was nystagmus. After discussing the significance of the otolith and semi- 
circular canal reflexes for nystagmus the author reaches the conclusion that, for 
the well being of the patient, that position of the head seems to be most suitable 
in which the labyrinth with increased function is above and the labyrinth with 
reduced function is below, for the resulting anemia and hyperemia, respectively, 


c - yperfunction an ypofunction. . , 
ompensate for the hyperfunction and hypofunct Sosdien's Acerace 


Pharynx 


STREPTOCOCCI ASSOCIATED WITH EPIDEMIC SEPTIC SORE THROAT; THEIR 
RELATIONSHIP TO STREPTOCOCCI ASSOCIATED WITH SCARLET FEVER. MARY 
W. WHEELER, J. Prev. Med. 5:181 (May) 1931. 


Epidemics of septic sore throat occurred in Millbrook, Kingston and Clyde, 
N. Y., in 1930. The cases were studied bacteriologically and serologically, and 
similar studies were made in typical cases of scarlet fever occurring in the 
immediate vicinity. 

The author concludes that the results obtained “illustrate that it is impossible 
by the methods now available to separate the streptococci associated with the 
epidemic septic sore throat and scarlet fever into definite groups which bear a 
specific relation to the particular type of infection induced.” 


TURNER, Chicago. 


Nose 


RESULTS OF KILLIAN’S OPERATION ON FRONTAL SINuSEs. L. S. SVENSON, 
Monatschr. f. Ohrenh. 65:556 (May); 664 (June) 1931. 


Svenson first gives the history of the surgical treatment of chronic inflamma- 
tions of the frontal sinuses. He points out that as early as 1750, Runge recom- 
mended cauterization by means of silver nitrate. Kocher, in 1882, recommended 
obliteration of the cavity by removing the anterior wall. This method was 
adopted by Ogston. Riedel operated more radically by removing not only the 
anterior wall but also the bottom. Because of the unsatisfactory cosmetic results 
obtained with this method, Killian recommended preservation of the upper orbital 
rim and several other modifications. Although Killian’s operation did not fulfil 
all expectations, among the various extranasal methods it is nevertheless the one 
that is most commonly employed, particularly in case of large sinuses. The 
author further relates his own observations on seventy-two operations performed 
according to Killian’s method. He describes the technic of anesthesia and 
surgery, the changes that were observed during the operation on the mucous 
membrane and on the bone, the course of recovery, relapses and the results of 
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the after-examination. In the continuation of the author’s article published in 
the June number, he first discusses the obliteration of the frontal sinus following 
surgical treatment. He points out that if Riedel’s operation is done the cavity 
disappears entirely, but in case of Killian’s operation, wedge-shaped cavities form. 
Their obliteration is effected by granulations. The process of obliteration has 
been studied by several workers in animal experiments, and the author reports his 
observations in after-examinations on patients who had undergone Killian’s 
operation. Roentgenoscopy convinced him that with one exception the frontal 
sinuses were filled with granulations. In the lateral and upper portions, these 
tissues were more dense than in the other parts; however, it could not be demon- 
strated with certainty that they had become ossified. Only in two cases were 
there indications that portions of mucous membrane were still present. The 
author further discusses the influence of Killian’s operation on the motoric 
apparatus of the eye, especially the cause of double images. He thinks that 
double images are caused by misplacement of fixation of the orbital fascia, and 
for this reason it is of greatest importance that after the operation the periost 
heals onto the right place. The author further discusses the postoperative neu- 
ralgias, and in regard to the cosmetic results, he states that after Killian’s 
operation they are such that a subsequent plastic operation is considered unneces- 


sary by most patients. Enrror’s ABSTRACT 


LocaL ANESTHESIA, ESPECIALLY IN SEPTUM OPERATIONS. A. SONNTAG, Ztschr. 
f. Laryng., Rhin. (Teil 1: Folia oto-laryng.) 21:32 (June) 1931. 


Sonntag deplores the comparatively large number of fatalities resulting from 
local anesthesia, particularly in operations on the septum. He thinks that most 
of these fatalities are not caused by the great toxicity of the anesthetic but rather 
by the method of its application. He advises against injection and asserts 
that in most instances it is sufficient to paint the mucous membrane with the 
anesthetic. If injection is resorted to, Killian’s procedure is followed by many. 
However, while Killian never observed serious complications following the use 
of small amounts, it is possible that they develop if larger quantities are injected. 
In discussing his own technic of local anesthesia in septum operations, the author 
states that he paints each side from eight to ten times. He does not add the 
epinephrine to the cocaine, but applies it separately, for he found that in this 
manner better anemiazation and anesthetization are effected. He first applies 
cocaine twice, then epinephrine once, cocaine twice, epinephrine once, cocaine twice, 
epinephrine once and cocaine once more. After waiting five minutes he injects 
in front, where he intends to make the incision, a few drops of a 2 per cent 
solution of procaine hydrochloride to which some epinephrine has been added. By 
this injection the frequently profuse hemorrhage can be lessened. In conclusion 
the author states that the purpose of his paper was to call attention to the fact 
that in septum operations it is not necessary to endanger the life of the patient 
by injecting the anesthetic — that external application is generally sufficient. 


EpitTor’s ABSTRACT. 


OPERATIVE TREATMENT OF NASOPHARYNGEAL FiIBROMA. W. ALBRECHT, Ztschr. 
f. Laryng., Rhin. (Teil 1: Folia oto-laryng.) 21:41 (June) 1931. 


In the introduction to his paper Albrecht states that the surgical treatment 
of the nasopharyngeal fibroma is dangerous because of the numerous blood vessels 
that it contains. A rupture of the tumor tissue may cause serious and even fatal 
hemorrhages. For this reason bloodless treatment of the basal fibroid was tried, 
e. g., by electrolysis and roentgen irradiation. With the exception of roentgen 
therapy, most nonsurgical methods were quickly abandoned because they were 
too slow, and even in regard to roentgen irradiation a final evaluation cannot be 
made as yet. After employing roentgen treatment in ten cases, in most of which 
it gave favorable results, the author resorted again to surgical treatment, because 
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ozena developed following roentgen irradiation in two of the ten patients. It 
is possible that these two had a predisposition to ozena, but since that cannot be 
foreseen, it may perhaps be better to irradiate with smaller doses; but even then 
the development of atrophic processes cannot be with certainty avoided. The 
author therefore felt justified to return to surgical treatment, especially since the 
Denker-Zimmermann method permits an almost bloodless surgical treatment. The 
technic of this procedure is described and four cases are reported in which it was 
successfully employed. The operation is performed under local anesthesia. In 
sensitive persons it is done with the aid of Kuhn’s intubation narcosis. As an 
approach to the nasopharyngeal cavity Denker’s operation for opening the maxillary 
sinus is employed. The wide opening of the medial wall of the maxillary sinus 
requires the removal of the bony portion in its entire extension. The soft parts, 
that is, the lateral nasal wall with its conchae, remain uninjured. In its most 
posterior portion the lateral wall is divided by a vertical incision and, following 
careful detachment of the nasal basis, is pressed to the septum. If by now the 
nasopharyngeal cavity is not yet sufficiently accessible for operation, the lateral 
nasal wall is drawn forward and the lateral portion of the posterior wall of the 
maxillary sinus is removed. In case of extensive tumors, removal of the posterior 
portion of the septum may become necessary. The tumor often has the tendency 
to spread into the sphenoid sinus and the region of the fossa sphenopalatina. For 
this reason careful palpation is necessary. The branching portions can be removed 
with the finger, with a hook or with the cold cautery. In order to give more 
emphasis to the advantages of the Denker-Zimmermann method the author cites 


> diffi ies of the older surgical “thods. . ’ 
the difficulties of t ler surgical method Eprron’s ABSTRACT. 


Leontiasis OssEA Facier. H. I. Wotrr, Ztschr. f. Laryng., Rhin. (Teil 1: 
Folia oto-laryng.) 21:128 (June) 1931. 


According to Wolff the rhinologic literature contains only a limited number 
of reports on leontiasis ossea faciei, in spite of the fact that in a considerable 
percentage of the cases reported in the general medical literature, functional insuffi- 
ciency of the nose is mentioned as one of the outstanding symptoms. The case 
described by the author in this paper was under his observation for more than 
ten years. The patient had a constitutional deficiency, for there is a probability 
that his mother acquired syphilis previous to his conception. At the age of 21 
he had gonorrhea. Although syphilitic infection was denied, a Wassermann test 
at the age of 35 gave a positive reaction, and it remained positive in spite of 
arsphenamine and bismuth therapy. Later the patient had diabetes, from which he 
recovered. He had no marked hormonal disturbances, and it is especially note- 
worthy that the calcium metabolism was normal. At the age of 29 the patient 
consulted the author for the first time on account of an obstruction of the nose 
and a growth on the right side of the face, which he claimed had gradually 
become enlarged in the course of several years. The growth on the floor of the 
nose was of bony hardness, but it was covered by normal mucous membrane, and 
although it obstructed the nose partially, both sides of the nose allowed the 
passage of air. The processus frontalis was likewise thicker, especially on the 
right side. The patient did not yet consent to surgical intervention. Two and 
one-half years later the condition had progressed still further, and was diagnosed 
as leontiasis ossea; three and one-half years after that, the patient finally consented 
to an operation. The author further describes the results of the surgical inter- 
vention and of the postoperative examination, and in the second part of the article 
he discusses the various forms of leontiasis ossea. He states that leontiasis may 
develop in the following conditions: osteitis fibrosa, osteitis deformans and infec- 
tious diseases such as syphilis, goundou, erysipelas and dental disorders; it may 
also follow a trauma, and in some cases it is hereditary. 


EpitTor’s ABSTRACT. 
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RADIOGRAPHIC DEMONSTRATIONS IN ORBITOSINUSAL CONDITIONS. 
ANDREESCU, Cluj. med. 11:418, 1930. 


This article presents radiographs concerning orbitosinusal suppurative lesions 
(mucocele, pansinusitis with periorbital phlegmon) and tumors of the orbital wall 
(osteomas, chondromas), all of them made after the new method of Mayer and 
Moehlmann. Orthoradiographs of the optic foramen, taken by the method of Rex, 
are also shown. The author emphasizes the advantages of the axial position, by 
which procedure the shadows of the bones can be best avoided. 


Biatt, Tagu-Mures, Roumania [ARcH. OpHTuH.]. 


Miscellaneous 


FAVORABLE EXPERIENCES IN TREATMENT OF SUPPURATIVE BLOOD INFECTIONS 
By MEANS OF ACTIVATED Donor Bioop. R. PERwiTzscuxky, Arch. f. 
Ohren-, Nasen- u. Kehlkopfh. 129:110 (June 26) 1931. 


Perwitzschky states that in suppurative infections the first aim should always 
be to exclude the focus of infection from the blood stream. Because in the 
suppurative infections that occur in otorhinolaryngologic disorders, it is usually 
either the sinus or the descending portion of the jugularis that are involved, it 
is usually possible to overcome the infection by surgical intervention. However, 
in cases in which it is not possible to exclude the focus of infection, or if the 
organism is not capable of counteracting the bacteria after they have once entered 
the blood stream, the condition is serious. Chemotherapy has been recommended 
for such cases; however, the results were not entirely satisfactory, and accord- 
ingly, serotherapy has been tried. Favorable results were obtained by Buzello. 
In a case in which a serious blood infection developed, following a suppuration of 
the ear, that could not be checked either by ligation of the jugularis or by chemo- 
therapy, Buzello prepared a vaccine from the blood of the patient, injected it into 
a donor and on the following day withdrew 20 cc. of blood from the donor and 
injected it intragluteally into the patient. This transfer of blood was repeated 
on three successive days in the morning and in the evening. By this procedure 
the previously existing leukopenia, which was indicative of the patient’s lowered 
resistance, was overcome, for the number of leukocytes increased rapidly from 
6,000 to 26,000. After three days the fever had disappeared, and the patient 
recovered. The author states that Buzello employed this method successfully in 
five other cases. But because the preparation of the vaccine is too complicated for 
the general practitioner, attempts were made to simplify the method. The author 
tried to activate the donor’s blood by intravenous injection of from 1 to 2 cc. ot 
a polyvalent serum. As a result, the number of leukocytes increased in the donor, 
and the temperature rose; however, there were no chills or other undesirable 
effects. As soon as one hour later, from 10 to 20 cc. of venous blood was with- 
drawn from the donor and administered to the patient by intragluteal injection. A 
determination of the blood groups is unnecessary, but care should be taken that 
the blood does not coagulate before it is injected. The injection is repeated after 
six hours, and again on the following day. The injection of the polyvalent serum 
into the donor for the purpose of activation is necessary only once. The author 
reports eight cases in which the method was successful, after the surgical exclu- 


sion of the infectious focus had failed. Rorron’s Aseveare 
~ a - . 


3RONCHOGRAPHY. L. HARMER, Monatschr. f. Ohrenh. 65:645 (June) 1931. 


Harmer first gives the history of bronchography. He points out that at first 
it was employed for the diagnosis of certain bronchial and pulmonary diseases, 
but later it was noted that it was also suitable for observation of physiologic 
processes in the bronchi, and that in some instances it had a favorable influence 
on certain disease processes. Although bronchography is of greatest interest for 
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internal medicine and surgery, it is also important for the laryngologist. The 
author gives a review of the present status of bronchography. He thinks that 
bronchography is indicated in nearly all bronchial and pulmonary disorders, such 
as bronchiectasis, abscesses, gangrene, swallowing of foreign bodies, tumors, 
fistulas, pleural processes and certain forms of tuberculosis, but it is of primary 
importance in bronchiectasis. Further, he discusses the various contrast mediums, 
especially lipiodol, which is a solution of iodine in poppy seed oil and, another 
preparation in which the iodine is combined with sesame oil. Then he gives an 
evaluation of the varicus methods of administration. He considers most of them 
unsuitable and dangerous. As the best, he considers the so-called transglottic 
methods and describes the one that he found most practical. As the most impor- 
tant factor in the entire procedure, he considers a sufficient anesthetization of the 
mucous membrane of the respiratory apparatus, and he describes the method that 
he found helpful. In the last part of the article, he states that he employed 
bronchography in sixty-six persons during the last thirteen months. Thirty of 
these had bronchiectasis, twenty-three were subjected to bronchography because a 
tumor was suspected, and the others had various other complaints. In the con- 
clusion, the author states that his aim was to call the laryngologist’s attention to 


neh ay. . ’ 
bronchography Epitror’s ABSTRACT. 


THE INFLUENCE OF SPEECH DEFECTS ON THE LEARNING ABILITY IN THE 
ELEMENTARY CLASSES. Hans Drrr, Ztschr. f. Kinderforsch. 38:218 (March 
12) 1931. 


The author wishes to settle the problem as to the influence of different forms 
of speech defects on both the intelligence and the learning ability of children. 
It is true that children of poor intelligence almost always show poor speech and 
later poor ability to carry out any form of activity. However, a number of chil- 
dren whose intelligence appears to be normal are backward in their school work. 
This is undoubtedly due to the fact that hearing not only is necessary to learn to 
speak, but also plays a considerable role in the development of intelligence, much 
more so than, for instance, sight. It is therefore not astonishing that the experi- 
mental results of these investigations show that the learning abilities of speech- 
deficient children are always at about the level of their speech defect. Stammering 
that is due to functional reasons usually has a profound influence on the develop- 
ment of the child, whereas organic stammering due to some malformation 
of the mouth is usualiy not influential in this manner. Deaf and dumb children 
have never been satisfactorily examined, so that one does not know what their 
intelligence actually is. The agrammatical child usually awakens the impression 
of being mentally deficient. Stuttering, on the other hand, appears to have little 
influence on the intelligence or learning ability. As a general rule, the author 
offers the following: The more severe the defect in speech, the lower will be the 
learning ability. He also believes that it is wrong to have children of different 
learning capacities and different speech defects put into the same school classes 


Reicaie, Cleveland [Am. J. Dis. Curp.]. 
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MASSACHUSETTS EYE AND EAR INFIRMARY, 
OTO-RHINO-LARYNGOLOGICAL SERVICES 


Epitep By Puicie E. MELTzeErR, M.D. 


Clinical Meeting, February, 1931 


CARCINOMA OF THE ANTRUM. Dr. H. A. BARNEs. 


Case 1.—This case had a very short history of about five and one-half weeks 
duration, with practically no symptoms except swelling of the cheek; there was 
no paresis or pain. There was a thick foul discharge the reason for which was 
not determined. This case in particular was one of the few I have seen confined 
entirely to the antrum. It extended over the anterior wall of the antrum, but 
none of the ethmoidal tissues or naso-antral wall was involved. It broke through 
the alveolus into the mouth and appeared as an ulceration. It also extended over 
the zygomatic bone to the masseter muscle. The orbit was not involved. The 
tumor was dissected as much as possible in toto by diathermy, and the remainder 
with a tonsil punch; finally, the entire surface was treated with diathermy. | 
did not use radiation because I thought that diathermy was equally as good in 
this particular case. If the ethmoids had been involved, I should, of course, have 
used radiation. An x-ray picture showed that the anterior wall of the antrum 
was denuded. 

Case 2.—This case was practically the same as case 1 as far as the symptoms 
were concerned, except that the swelling of the cheek had been present for over 
a period of three months. There was some nasal obstruction on that side, but there 
was no pain. Dr. G. Poirier, using the usual Mouré incision, removed the growth. 
The disease had extended much farther in this case. The front wall of the antrum 
was completely eroded, and the antro-orbital and naso-antral walls, as well as the 
ethmoidal cells, were involved. This patient received 1,400 millicurie hours of 
immediate irradiation. There was considerable swelling of the cheek, but the 
inflammation has now subsided. 

DISCUSSION 

Dr. D. C. SMytH: Do you generally close the wound in the cheek when you 
do not use radiation? 

Dr. H. A. BARNES: In case 1, because the alveolus was involved, I removed 
practically the entire upper jaw, and one could look directly into the cavity from 
the wound in the mouth. If there had been no wound in the mouth, I certainly 
would not have closed the external incision on the face. 

Dr. T. E. HERMAN: I prefer to use radium in addition to any operative pro- 
cedure in the hope that it may remove the microscopic cells that are left behind 
as implants. 

Dr. H. P. MosHer: Would you use radium in the ethmoidal region in spite 
of the fact that there was no involvement of that region in case 1? 


Dr. T. E. HERMAN: I would radiate for 5 cm. in every direction. 


ATRESIA OF THE CHOANAE. Dr. H. G. Torey. 


This child was 24 hours old when I was asked to see it because of recurrent 
attacks of cyanosis. The pediatricians had had it in a respirator most of the 
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time. but had found nothing abnormal in the heart or lungs. At first there was 
some atelectasis, but during the day the lungs expanded. It swallowed fluid 
neriectly well, and I noticed that during one of the attacks of cyanosis the lower 
lip was caught against the upper jaw, and this made me suspicious that there 
vas a nasal obstruction. The tongue was dry, and the mouth and pharynx 
were quite dry. We tried to pass a very fine catheter into the nasal passage, 
but met with obstruction about 1% inches (3.77 cm.) from the tip. There was 
vidently a congenital atresia, and the dyspnea caused the lower lip to be drawn 
into the mouth against the upper lip in the infant’s attempt to get air. A few 
days later the left ear began to discharge, and twenty-four hours later postaural 
edema appeared. A Wilde’s incision was made. The child still has cyanosis, 
ind the question is, what should be done at this time?’ Is it advisable to break 
down the bony atresia at present? 


DISCUSSION 


Dr. F. GARLAND: I should be inclined to leave the infant alone. Most 
hildren are mouth breathers after a while, and I think that this child will take 
care of itself. 


Dr. H. P. MosHer: I think that any operative intervention in the presence 
f infection would cause such a reaction of the mucous membranes that it would 
prove fatal to the infant. 


MASTOIDITIS WITH SEPTICEMIA. Dr. C. B. FAUNCE. 


This 10 year old boy was admitted to the hospital complaining of earache and 
pain over the right mastoid. Ten days before admission he contracted a cold 
in the head, and a discharge began from the right ear without any pain. Within 
a few days, there was considerable pain behind the ear. There was no headache 
until the day of admission. There was no history of previous chills. Examina- 
tion of the ear showed a posterosuperior perforation with a mucopurulent discharge. 
The patient had a temperature of 103 F., and it was reported that it had been 
104 F. that morning at home. With these symptoms of headache, fever and vomit- 
ing on admission, lumbar puncture was done, which showed a clear fluid under 
normal pressure with only 6 cells. The white count was 24,000 with 84 per cent 
polymorphonuclears. The next morning the temperature was 105 F. The patient 
was operated on immediately, and when the mastoid was exposed, it was found 
to be practically intact and not broken down. However, all the cells were 
eviscerated, and in doing so we uncovered the lateral sinus and found a huge peri- 
sinus abscess extending from beyond the knee well down into the bulbar region. 
The jugular vein was tied, and the thrombus was removed from the lateral sinus. 
The day following the operation, 300 cc. of whole blood was given. Four days 
later, 350 cc. of whole blood was again given. The white count, which was about 
24,000 on admission, is now about 18,000. There were two positive blood cultures, 
but the third was negative. The organism was the hemolytic streptococcus. The — 
Shilling test, which showed something like 30 per cent immature white cells, now 
shows only 10 per cent immature cells. From these signs it would appear that 
the child is convalescing and might be expected to do well. 


DISCUSSION 

Dr. D. H. WALKER: In any case in which the patient is admitted with a 
temperature of 104 F., nausea, vomiting, etc., you must rule out meningitis, sinus 
thrombosis and other conditions ; that is, causes below the neck should be excluded. 
If I had a patient with a suggestive Kernig sign, I would be inclined to do a 
lumbar puncture to rule out meningitis. It also gives you an opportunity of doing 
the Tobey-Ayer test to determine the patency of the lateral sinus, which is of 
value in undetermined cases. 
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Dr. P. E. Mettzer: In this particular case, in which there was no history 
of pain with the onset of the discharge, and in which at operation there was no 
breaking down of cells and yet such an extensive perisinus abscess with necrosis 
of the anterior wall of the sinus appeared, it would seem to me that the abscess 
did not form at this particular time. I think that when one finds an extensive 
perisinus abscess with such a short history of acute illness, particularly without 
a painful discharge from the ear, it would indicate that the patient has had pre- 
vious attacks of otitis media in which there was inflammation about the bone 
lying over the sinus, which caused the perisinus abscess to form, and that any 
subsequent infection lights up this already formed perisinus granulation and rapidly 
invades the lateral sinus with the picture that was presented in the case shown. 


Dr. C. B. Faunce: I neglected to mention that the child had two or three 
previous attacks of a discharge from the ears, which lasted only two or three days 
and were also without pain. 


CARCINOMA OF THE EXTERNAL Ear. Dr. V. H. KAZAnNjIAN. 


This patient had his ear frozen forty years ago, and was without symptoms 
until two years ago, when he noticed a small blister in back of the ear which 
gradually became larger. I saw him two weeks ago, and I found that the blister 
involved the middle third of the posterior surface of the external ear. A specimen 
was removed, and it proved to be basal cell carcinoma. The skin of the anterior 
surface seemed to be perfectly normal. I excised the entire tumor, made a sub- 
mucous resection of the cartilage, removed two thirds of it and then joined the raw 
surface of the ear to a denuded area in the mastoid region. This, you see, left 
a fairly well shaped auricle, which is glued down to the mastoid area. It is now 
five days since the operation, and all the tissues appear to be perfectly normal. 


DISCUSSION 

Dr. G. Frep: What is the advantage of pressing the auricle back against 
the periosteum ? 

Dr. V. H. Kazanytan: If I had left the auricle alone, it was likely to shrivel 
up and become a deformed mass. 

Dr. H. Barnes: If the growth did not invade the cartilage of the bone, I 
would say that there would probably be no recurrence. I should like to ask 
what the prognosis is in this case. 

Dr. V. H. Kazanjrtan: I think that in all basal cell carcinomas one should 
give a guarded prognosis. I really cannot tell, but it appears that this patient will 
do well. 


REFRACTURE OF THE JAW TO REDUCE AN OPEN Bite. Dr. V. H. KAZANjIAN. 


This boy, aged 16 years, had what is known as an open bite; that is, the only 
point of contact along his upper and lower jaws was in the second molar region. 
There was an open space of almost 1 inch (2.5 cm.) between his lower and upper 
central incisors. He had great difficulty in speech. As I had successfully reduced 
such conditions surgically in several cases, I attempted the operation in this one. 
Impressions of each jaw were taken, and the models were broken and replaced in 
the manner in which we ultimately hoped to set the jaw. Under rectal anesthesia, 
a long curved incision was made over the body of the lower jaw, beginning at the 
anterior ramus, and the lower jaw was brought forward to approximate the upper 
jaw. The jaws were then wired together as in the treatment for a double com- 
pound fracture of the lower jaw, which is practically what this case is at present. 

Note.—Dr. V. H. Kazanjian presented this case again six weeks later, and 
there was a remarkable change in the appearance of the boy. His mouth could be 
kept closed without any difficulty, and his speech was greatly improved. 
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\[ASTOIDITIS WITH MENINGITIS. Dr. C. ALLMAN. 


A girl, aged 15 years, had a chronic discharge from the ear for four years. 
She appeared at the outpatient department a year ago, when an x-ray picture 
showed destruction about the antrum. She was advised to enter the hospital 
for a radical operation, but refused. I was called to see her in an emergency, and 
the history was that she had had vomiting, headache and nausea for about one 
week, which were getting worse. When seen, she had signs typical of meningitis : 
fever, stiffness of the neck and vomiting. I sent her to the infirmary, and a radical 
operation was immediately performed on the mastoid. A large cholesteatoma was 
found, which eroded the horizontal semicircular canal. The facial nerve was 
exposed and was found to be massed in granulations. The entire middle ear 
was filled with granulation tissue. I uncapped the horizontal semicircular canal 
and kept away from the granulations that surrounded the facial nerve. These were 
easily determined, because any pressure caused a facial twitch. Spinal puncture 
showed 9,000 cells; the spinal fluid pressure, however, was only 180. The smear 
from the fluid showed pneumococcus, type III. The following morning the tempera- 
ture was only 100 F. The patient was alert and was taking nourishment; she has 
been that way ever since. A second lumbar puncture showed 2,000 cells with a 
normal pressure. A week after operation, there were only 110 cells. The sugar 
content of the spinal fluid was 57 at the first lumbar puncture and is now 59. 


DISCUSSION 

Dr. P. E. MettzEr: Have you ever recovered organisms from the spinal 
fluid since the initial lumbar puncture? 

Dr. C. AttMAN: No. The pneumococcus was found in the smear and not 
the culture. 

Dr. M. Evans: Are there any neurologic signs of meningitis at present? 

Dr. C. AttMAN: None at all. The patient had all the signs typical of 
meningitis for one week before entrance: she vomited, and she had headache, 
fever and stiffness of the neck. I do not know whether she had meningitis or 
labyrinthitis; in any case, the labyrinth is dead as there was no reaction to the 
caloric test. I could not determine the viability of the cochlea as the patient was 
too irrational. 

Dr. D. C. Smytu: I presume that it is too late to give the patient Felton’s 
serum intravenously. Its chief value lies in giving it early. 

Dr. P. E. Mertzer: I think that Dr. Allman showed good judgment in 
operating early in this case and in using the procedure he followed. He might, 
however, have been more radical and exposed the internal auditory meatus, in 
view of the fact that he had an existing dead labyrinth, for in such cases if 
favorable results are to be expected, one should perform as radical an operation 
as possible. The saccus endolymphaticus may be involved and lie dormant only 
to become active again and involve the meninges. In many cases of ‘meningitis, 
after labyrinthectomy the process breaks through the saccus endolymphaticus. I 
doubt whether this case is one of true meningitis because of the rapid diminution 
of cells and the well-being of the patient within twenty-four hours. The smear 
was probably contaminated. I still think that the case was one of irritative 
meningitis, as pneumococcus does not disappear from the spinal fluid in twenty- 
four hours. 

Dr. G. Porrier: I should leave the patient alone for the present. 

Dr. D. H. Wacker: When the fluid pressure is practically normal and the 
cells are diminishing from the spinal fluid, with the signs of meningitis decreasing 
or at least not increasing, the patient should be left alone. 


ABSCESS OF THE LuNG. Dr. J. TEGELBERG. 


This patient, aged 18 years, was admitted to the Massachusetts General Hos- 
pital on Feb. 20, 1926. At that time he was admitted with a diagnosis of chronic 
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tonsillitis, nephritis and chronic heart disease, well compensated. He remained 
at the hospital for one month and was advised to undergo a tonsillectomy, whi 
was performed at the Eye and Ear Infirmary. Five days later, a cough a: 
fever, with an acute pain in the chest, developed. The patient raised % ounce 
thick, foul sputum. He was readmitted to the General Hospital two and one-hali 
months after the tonsillectomy with a condition diagnosed as abscess of the lung. 
Several bronchoscopies were done for drainage, and in November, 1926, a thoraco- 
tomy was performed for drainage of the abscess. The patient’s condition improved 
for a while, but in January, 1931, he again came to the hospital as the abscess of 
the lung was much more extensive. lodized poppy seed oil 40 per cent was 
injected on Feb. 12, 1931. On February 21, a first stage cautery lobectomy was 
done under gas oxygen. The patient died the next day: The postoperative diag- 
nosis was abscess of the upper lobe of the right lung, bronchial fistula and post- 
operative pneumonia. 
DISCUSSION 

Dr. D. C. Smytu: This was an interesting case, and I followed the patient 
from 1926 to the time of his death. Even though he improved for a while, his 
condition became such that it was thought advisable, after a consultation at the 
Thoracic Clinic, that an operation be done. The surgeon wanted to know the 
condition of the opposite lung, and under a fluoroscopic screen it was shown that 
the left lung was normal. The point of the operation was to remove several ribs, 
and then by diathermy to remove the lung tissue adherent to the abscess and 
create a fistula. This was done with the idea of improving the drainage. The 
name of the operation is thoracoplasty with removal of the lung tip. Later on, if 
the patient had survived, it was intended to collapse the remainder of the lung so 
that he would ultimately be dependent on the normal left lung. 


ETHMOIDITIS WITH ORBITAL INVOLVEMENT. Dr. H. A. BARNEs and Dr. G. 
POIRIER. 


These three cases are of ethmoiditis with orbital involvement, either an orbital 
abscess or orbital cellulitis. I wish to say a word about them as a group. In 
my opinion, you cannot see the ethmoidal region in order to treat it properly after 
ethmoidectomy, and it is most important to treat this region, as your chances 
of success are rather poor if this region is not properly cared for. 

CasE 1.—The patient entered the hospital on Jan. 27, 1931, with ethmoiditis 
that broke through the orbital wall; she now has an orbital abscess. An external 
incision was made between the inner canthus and the dorsum of the nose, extending 
toward the floor of the frontal sinus. The abscess was evacuated and the os 
planum removed so that the ethmoidal cells could be properly drained. The 
patient is greatly improved. The septum crowded the ethmoidal region so that 
it could not be properly cared for; this is to be corrected. 


CasE 2.—This patient entered the hospital with symptoms of bilateral orbital 
cellulitis, which has now quieted down considerably. Both lids were practically 
closed, and secretions were present in the nose. As there was no evidence of 
localization in the orbit, the patient was treated by external heat and nasal 
irrigations after thorough shrinkage of the nasal membranes. In this particular 
case, a submucous resection was done. The infection in the ethmoids is still present, 
and intranasal drainage of the ethmoids will be necessary. 


Case 3.—This young boy was admitted to the hospital with orbital cellulitis that 
localized as an orbital abscess. An incision was made to drain the abscess, and 
now that the infection has greatly subsided, a more radical operation is indicated, 
and he is now ready for external ethmoidectomy. When the antrum is involved 
in these cases, it is commonly secondary, and simple drainage is sufficient; how- 
ever, if there is evidence of chronicity, a more radical procedure is indicated. 
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Nearly all of the allied sciences must be understood and coordinated if the 
itologist of today is to enjoy to the fullest degree the study of the organ of hearing. 
He must realize that research and investigation should go “hand in hand” with 
clinical otology if he wishes to develop his individuality and power of imagination 
and to maintain a keen scientific intellect for years. to come. 

[I do not wish to spend valuable time in a prolonged discussion of the many 
problems to be solved and the unknown fields to be discovered, but the recent 
researches of a few investigators make it imperative that a few of these lines of 
research be mentioned, and I would also like to suggest a few subjects to be 
considered by the society for future programs. 

Three years ago, Dr. Goldstein gave a most interesting paper on the “Organ 
of Hearing in Insects.” Do you realize that only in one textbook on otology is 
there any mention of the comparative anatomy of the ear? Perhaps every otologist 
remembers perfectly the development of the ear from the lowest form to the 
highest, but I doubt it. I believe that a clear, concise, illustrated paper on this 
subject would be most acceptable to the members of the society. Again, how 
many of us have a clear conception of the nerve tracts, and their distribution 
in the brain stem and to the cortex? It is difficult to remember the intricate 
system of fibers, especially in the medulla. I think that we all would welcome 
such a contribution, especially if it were illustrated with charts. 

A good deal has been written about the best method of attacking infection of 
the petrous pyramid; the last word has not been said. It is a serious thing to 
attempt such a procedure, and only the most experienced surgeon with a detailed 
knowledge of the anatomy should have the courage to perform such an operation. 
Further work on this subject would be most valuable. Recently, a method of 
treating patients with septic meningitis by injecting chemical agents into the 
arterial circulation has been suggested and practiced. Before such methods are 
strongly advised, a definite knoweldge of the rate and extent of diffusion of sub- 
stances from the blood stream through the choroid plexus to the spinal fluid 
should be determined by experiment, especially as to their bactericidal power, etc 

The spectacular experiments of Wever and Bray of Princeton last year may 
well be the beginning of the accumulation of scientific data that will revolutionize 
the theories of hearing, and will enable us to attack the serious problems of 
deafness, with some chance of giving relief. Briefly, the experiment consisted 
of attaching an electrode to the auditory nerve of a cat, which led to a loud- 
speaker. Words and sentences spoken into the cat’s ear could be heard as given 
out of the loudspeaker. Adrain, of Cambridge, England, doubted that the electrical 
stimulus traveled by the eighth nerve, but thought that it was due to a dissemination 
through the temporal bone. Other observers have corroborated the experiment 
of Wever and Bray, so that their findings are probably correct. The future of 
this work will depend on the cooperation of the physiologist and the otologist — all 
appreciating the necessity of observing chemical and physical reactions and 
results. 

Just think of the numerous theories of the functions of the drum, 
eustachian tube and muscles that require either proving or disproving 
fortunate in having a paper on this program, by one who has tal 
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of this experimental work. We await his results with interest. At the physiologic 
laboratory at Harvard, several most elaborate and interesting experiments are 
planned for the autumn. 

These subjects are only a few of the ones that need investigation. There has 
been a feeling among the medical profession, and the laity, too, that otology has 
fallen behind its sister specialties, and that it has not made any material advance. 
I hope that this short address will tend to stimulate each and every otologist, and 
to instill enthusiasm and faith in the future of otology. If we are not able to 
help by doing research work ourselves, then it is our duty to put our shoulders 
to the wheel and to aid in every possible way the investigator in the laboratory 
and elsewhere, who is patiently and quietly working in the dark, so that we 
may have light. 


REPORT OF THE COMMITTEE ON THE STUDY OF PROGRESSIVE DEAFNESS. Dr. 
ARTHUR B. DuEL, New York. 


I only wish to inform you that the fund for the investigation of otosclerosis 
is now functioning. We have in hand a fund that provides us with an income 
of $21,900. It was announced that a total of $500,000 was to be donated for this 
investigation, but of that $56,000, which is pledged, is not in hand as yet, so we 
have not as much as we expect to have when the pledges are all in. However, 
we hope that the interest in the work being done will stimulate some philanthropist 
to double or treble the amount with which we have to work. One thing is certain, 
that we have an earnest group working toward a definite purpose, and this makes 
us hopeful that we may finally solve the problem. 


RESULT OF TREATMENT FOR OTOSCLEROSIS BY PARATHYROID HORMONE AND A 
Low Catcium Diet. Dr. EUGENE A. CROCKETT, Boston. 


An abstract of this paper is not available. 


DISCUSSION 


Dr. EuGENE R. Lewis, Los Angeles: I talked to Dr. Fletcher on the general 
problem of progressive deafness, and we discussed a comprehensive program that 
has been outlined in connection with the National Research Council. This program 
takes cognizance of sociological, economic, reconstructive and other aspects of the 
problems of the hard of hearing. So far, there is no cognizance of medical or 
otological aspects. I understand that the program is only partially under way. 
We discussed the desirability of medical and otological representation on such a 
program. It seems to me, in connection with the work done in our society, that 
some sort of liaison or relationship with this work should be considered. 


REPORT OF THE COMMITTEE ON THE STUDY OF PROGRESSIVE DEAFNEssS. DR. J. 
GoRDON WILSON, Chicago. 


During the year from May, 1930, to May, 1931, the investigations subsidized 
by your committee have been carried on at various laboratories on different 
aspects of the subject. It appears to your committee that the results have been 
most gratifying. A summary is here presented: 

I. Anatomic and embryologic data. Dr. Bast, at the University of Wisconsin, 
has continued the study of the development and ossification of the ear in man. 
To this he has added a study of the vascularization of the embryonic ear: 


1. He has made serial sections of twelve ears. 

2. He has built three models of human ears and two of monkey’s ears, to 
determine accurately the position, extent and relation of the ossification 
centers. 
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3. Three articles were published : 
(a) Ossification of the Optic Capsule in Human Fetuses, June, 1930. 
(b) A Comparative Study of the “Utriculo-Endolymphatic Valve” in 
Some of the Common Mammals, September, 1930. 
(c) Blood Supply of the Otic Capsule of a 150 mm. (C. R.) Human 
Fetus, January, 1931. 

In the report, he says: “I have received no response to my appeal for 
fetuses from hard of hearing stock and this fact is slowing up the projected work. 
In the hope of obtaining such material and material from young children I am 
laying plans to visit the superintendents of the children’s institutions throughout 
our state some time this summer. 

“During the past one-half year we have concentrated our attention on the 
ossification of that part of the otic capsule surrounding the semicircular canals. 
The cartilaginous capsule in this region has an abundant blood supply which 
seems to have no relation to the ossification process. We have made three 
models to study this and we have several more to make in order to have a 
complete series.” 

II. Dr. Crockett’s report will be incorporated in a paper to be presented 
separately. 

III. Hearing in animals. A method of testing adequately the hearing of animals 
is a prerequisite to experimental work in hearing. This work has been found 
to be of great difficulty and has been directed to: 

. Developing adequate technic. 
. Preparing for future work. 
3. Trying a particular problem, e. g., the effect of strychnine and of quinine 
on hearing. 
work is going on at two universities: 1. At Cornell, under Dr. Culler, 
where he has the opportunity of consulting Dr. Bentley, professor of psychology, 


and Dr. Liddell, professor of physiology, both of whom are interested in this 
subject. 2. At McGill, where Dr. G. Sutherland has carried on corresponding 
work aided by Professors Tait, Babkin and Collip. 


REPORT OF THE COMMITTEE ON OTOSCLEROSIS. Dr. CHARLES B. DAVENPORT, 
Carnegie Laboratory of Genetics, Washington, D. C. 


The work during the first year of the committee on otosclerosis, covering the 
field of the endogenous or genetic factors in otosclerosis, has been as follows: 

1. Certain families left incompletely studied by Dr. Milles have been further 
studied. 

2. A series of 23 new families living in and about Baltimore, first seen in 
the clinic of Dr. Crowe and Dr. Guild, was studied. Combined with Dr. Milles’ 
families, this makes 125 families investigated in the field. 

3. From the literature, the seventy-five most complete pedigrees have been 
copied and analyzed, and charts have been prepared for photographing. 

4. A tabulation of data by sex and racial stock has been made; also reports 
of measurements of stature, sitting height, tibia height, arm length, shoulder 
breadth, pelvic breadth, weight, body build, hand size and proportions, head pro- 
portions and chin have been tabulated. 


IMPORTANT POINTS IN Four THEORIES ON OToscLERosis. Dr. E. P. Fow.er, 
Jr., New York (by invitation). 
There are so many misunderstandings about what various leading authorities 


believe in regard to the histopathology and the etiology of otosclerosis that a 
critical résumé of some of the outstanding theories would seem to be of value. 
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Prof. Gustav Bruhl of Berlin believes that hereditarily predisposed persons 
react to the continual stress of the pulling of the tensor tympani around the 
trochlear process and also to the irritation of the relatively wide excursion of 
the anterior border of the foot plate of the stapes, which tends to produce 
hyperostoses on the promontory. These hyperostoses produce further irritation 
at the “otosclerotic corner,” and the whole process reaches its culmination in 
an otosclerotic focus. He does not consider otosclerosis a disease; rather it is 
an atavism, a tumor-like growth due to stress, strain and irritation on a primitive 
bone. 

Prof. Karl Wittmaack of Hamburg produces, experimentally, a condition in 
the labyrinthine capsule of chickens which is histologically similar to otosclerosis. 
He produces the changes by venous stasis, and he finds markedly engorged veins 
in certain cases of human otosclerosis to further support his theory that venous 
stasis is the cause of the disease. 


Dr. Moritz Weber stresses the similarity between the histologic picture of 
otosclerosis and that of osteitis fibrosa. He remarks that osteitis fibrosa can 
be produced by venous stasis. He demonstrates that otosclerotic bone is all new 
bone, because the fibers of the surrounding bone as visualized by polarized light 
do not pass through the otosclerotic areas. 

Prof. Otto Mayer finds many fine fractures filled with a delicate connective 
tissue in old people and in people debilitated by disease. These demonstrate the 
presence of powerful mechanical influences on the temporal bone, and since they 
are localized at the points of predilection for otosclerosis, he believes that the 
disease is a reaction to the unknown stress or strain that produces the fractures. 


DISCUSSION 
Dr. J. Gorpon Witson, Chicago: It is of particular interest to have so 
clear a demonstration of various views of European investigators on otosclerosis, 
especially Prof. O. Mayer’s latest conception of the genesis of this disease. He 


apparently believes that an individual focus appears where he claims a spon- 
taneous fracture has arisen. The argument is that an otosclerotic focus is to 
be regarded as Nature’s repair of the existing spontaneous fractures as featured 
in predisposed persons. 


Dr. JAacguES Ho.uincGer, Chicago: Dr. Fowler says that the essential part 
in otosclerosis is the ankylosis of the stirrup in the oval window. There are 
undoubtedly foci in otosclerosis that have no connection with the oval window 
and never lead to ankylosis. Unusually, they start in the vicinity of the oval 
window, but ankylosis is a finding in late cases. I think Dr. Fowler will admit 
that otosclerosis is a late ossification of the cartilage remnants in the capsule 
of the labyrinth. I do not think that this theory has been disproved yet. Wittmaack 
is not the only author working on otosclerosis, nor the only authority. 


Dr. EvGENE R. Lewis, Los Angeles: There are two or three points I would 
like to make. In regard to the calcium-supplying foods, for example, there is no 
question that the chemical constitution of many vegetables in different parts of 
the country differs materially in electrolytes as well as in nonelectrolytes. In 
attempting to bring about an alteration of calcium in the body, if we are to attempt 
to bring about such changes by diet, we must know something about the patient's 
local peculiarities of constitution. 

I think that it is unmistakably established that the biochemical constitution of 
the otosclerotic patient is different from that of the ordinary person. He is 
constitutionally predestined to the disease. These constitutional predispositions 
seem to follow the mendelian law of transmission—from father to daughter and 
from mother to son. Unfortunately, the path of transmission is not always clear: 
there may be dominants both on the father’s and on the mother’s side. That 
confuses the picture, making it difficult to determine exactly certain transmissions 
of hereditary characteristics. Inherited tendencies are not sole factors in pro- 
ducing individual manifestations; nutrition and pathologic episodes probably play 
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important roles in the actual development of fixation processes in hereditarily 
predisposed persons. 

Dr. ARTHUR DuEL, New York: We should be very thankful to Dr. Fowler, 
Senior, for producing this offspring, and to Fowler, Junior, for gathering together 
these important specimens. I do not think that there are any other such specimens 
available in a collection. This is a highly interesting demonstration. 

Dr. E. P. FowLer, New York: There is nothing I can add. My son has 
covered the subject pretty thoroughly. We were able to get these specimens by 
hook or crook, and some had to be coaxed from their owners. I think that it 
is an extraordinarily complete collection. Some of the slides are priceless. 

Dr. D. H. WALKER, Boston: I think that it is remarkable that we can have 
these slides available in New York. 

Dr. E. P. Fow.er, Jr.: I should like to correct an impression that I seem 
to have given inadvertently. I am not reporting on all the theories of otosclerosis, 
but merely important points in a few theories. 

In regard to the reossification of cartilage, it is a perfectly good theory. 
Incidentally, Woéittmaack’s resorption takes place in the pseudocartilaginous 
remnants, and Weber’s osteitis fibrosa always begins at the edge of cartilaginous 
areas. 

As for ankylosis of the stapes being identical with otosclerosis, that is the 
statement of Bruhl, who believes that the condition should be approached only 
from the clinical point of view. 

Dr. W. P. EaGLteton, Newark, N. J.: What is the strain of which Dr. 
Fowler spoke? 

Dr. E. P. FowLer, Jr.: The tensor tympani pulls around the cochlear process 
and produces a strain on the “otosclerotic corner.” The stapedius and the other 
ossicles pull on the stapes, which has a much wider excursion anteriorly than 
posteriorly. The pull of the tensor tympani and the irritation of the movement 
of the anterior border of the stapes, according to Bruhl, cause otosclerosis in 
hereditarily predisposed persons. 

Dr. J. GoRDON WIxson, Chicago: A very small lesion in a child may increase 
with development. In the course of time, the internal auditory meatus in some 
cases is almost tilted downward. That is how the mechanism for fracture occurs. 

Dr. Jacgues HoLinGerR, Chicago: There is a recent article by O. Mayer 
which gives an explanation of the spontaneous microscopic fractures. The temporal 
pyramid is likened to a console. The base is solid in the wall of the skull; the 
medial part, which is the point of the pyramid, is more or less loose and movable 
on account of the furrows in the base of the skull anterior and posterior to the 
pyramid. Therefore, the vibrations of walking, jumping and pounding of the 
feet on the ground have the effect of working on the tip of the pyramid of 
the temporal bone, and of producing those fissures which are always perpendicular 
to the edge of the pyramid. ‘The fissures are the result of the forces to which 
the base of the skull is regularly exposed. 


EFFECTS OF SOME DRUGS ON THE VESTIBULAR RESPONSE TO ROTATION. Dr. 
Etitison L. Ross, Dr. MuRLAND W. Fisu and Dr. Axet OLSEN, North- 
western University Medical School, Chicago. 


This article will be published in full in a later issue of the ARCHIVEs. 


DISCUSSION 
Dr. R. L. Wecer, New York: I noticed that in some of the cases in which 
recovery occurred there was a typical dip, which is characteristic of all types 
ot nervous reaction. I should like to know whether Dr. Ross has correlated these 
types with the physiology of nerve metabolism. 
Dr. Jonn Guttman, New York: I should like to know whether Dr. Ross 
noticed nystagmus during etherization of the animals? Does he explain this by 
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central or by peripheral reaction? Also did he notice any deviation in younger 
or in older animals? 

Dr. WeEtts P. EaGLeton, Newark, N. J.: I should like to know why Dr. 
Ross made his tests on dogs in an upright position. A dog naturally walks on 
all fours and never normally assumes the upright position. 


Dr. E. I. Ross, Chicago: I have made no comparison of my curves with 
those of nerve fatigue, so that I cannot speak on that part of the subject. As 
to the ages of the animals used in my experiments, they were not recorded. | 
have no explanation for nystagmus occurring under anesthesia. However, in 
this connection it may be of interest for you to know that the majority of my 
animals showed a spontaneous nystagmus during spinal anesthesia. As to why 
I chose to rotate the animals in the position described, all I have to say is that 
this was the only method I was able to find that produced a nystagmus lasting 
over a long enough period to be easily measurable and to have a minimum 
percentage of error. 


SYMPOSIUM: INTRACRANIAL LESIONS OF OTITIC ORIGIN 
FROM THE OTOLOGIsT’s STANDPOINT. Dr. Harry P. CAHILL, Boston. 


More than 80 per cent of the intracranial complications of diseases of the 
middle ear result from neglected chronic suppuration. Even after the clearing 
up of the chronic suppuration, the patient with a postmarginal defect or a Shrapnel! 
perforation should know how little the otologist can promise him regarding the 
future. The value of roentgen observations in chronic suppuration is in showing 
the presence of serious pathologic changes rather than in negative findings. 

In abscess of the temporosphenoidal lobe, the avenue of approach must be either 
through a bone flap, a temporoparietal decompression, a subtemporal decompression 
or by extension of the mastoid wound. The latter has given the higher average 
of recoveries. Injection of iodized poppy seed oil 40 per cent is of value in some 


cases of abscess of the brain. It shows how collapse of the abscess wall is taking 
place and the position of the drain with relation to the abscess capsule. 

Osteomyelitis of the petrous apex usually has a latent period in which it can 
be determined whether further surgical intervention is called for. The presence 
of the symptom complex of localized meningitis, including a septic temperature, 
beginning stiff neck, a slight Kernig sign, with increased cells in the spinal fluid, 
indicates extension from the carious apex into the adjacent cisterna. 


FROM THE OPHTHALMOLOGIST’S STANDPOINT. Dr. CONRAD BERENS, New York. 


Abscess of the brain is frequently ipsolateral with papilledema. The presence 
of this ocular condition is an aid in diagnosis in the early stages of the develop- 
ment of the lesion, especially if the intra-ocular’ tension is equal in both eyes, 
or greater in the eye showing more pronounced papilledema. 

Hemianopia is of slight value in the differential diagnosis of abscess of the 
brain, but may be an important aid in localizing the lesion, especially when the 
condition follows bilateral mastoidectomy. Hemianopia is also of value in 
the diagnosis of an abscess of the temporosphenoidal lobe. 

Paralysis of the sixth nerve frequently accompanies the complications of diseases 
of the middle ear, and occasionally of the external ear. Permanent paralysis is 
rare, and restoration of aural and ocular functions may be complete without 
surgical intervention. 

In summary, it can be said that: 

1. A lesion of the right cerebral hemisphere may be suspected if the quick 
component of nystagmus to the left is absent, or if there is conjugate deviation 
of the eyes to the right on labyrinthine stimulation. 

2. Theoretically, a lesion destroying the nerve endings in the horizontal canal 
fibers in the eighth nerve or in the medulla, before the fibers enter Deiter’s 
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nucleus, would indicate an absence of nystagmus, vertigo and past pointing in the 
horizontal canals on the affected side. 

3. Theoretically, a lesion destroying the endings in the vertical canals and the 
eighth nerve or in the vertical canal tracts in the pons, before they decussate, 
sending fibers for vertigo to the cerebrum, denotes an absence of vertigo, 
nystagmus, past pointing and falling in the vertical canals. 


4. A lesion may be suspected in the posterior portion of the pons near the 
posterior longitudinal fasciculus if there is no nystagmus from the vertical canals 
and stimulation of the vertical canals produces normal past pointing, falling 
and vertigo. 

5. There may be a lesion of the eighth nerve or complete destruction of the 
labyrinth if complete deafness occurs unaccompanied by nystagmus, vertigo, past 
pointing or falling. 

6. If there is no nystagmus after stimulation of the horizontal semicircular 
canals, but vertigo, past pointing and falling, there probably is a lesion of the 
vestibulo-ocular tract for nystagmus in its passage through the medulla after the 
fibers for vertigo decussate in Deiter’s nucleus and before they enter the posterior 
longitudinal fasciculus. An irritative lesion in this position might produce per- 
verted nystagmus, as reported by Fisher in a patient in whom a tumor of the 
left cerebellopontile angle was found at autopsy. 


7. If nystagmus is normal but vertigo and past pointing are impaired on 
stimulation of the horizontal canals, a lesion of the vertigo fibers after they leave 
Deiter’s nucleus and before they enter the cerebellar nuclei is suspected. Such 
a lesion would usually involve the inferior cerebellar peduncle, and theoretically 
might be associated with an increase in the duration (Neuman) and amplitude of 
nystagmus by interfering with the descending impulses of the eye muscle nuclei, 
which are supposed to be carried by the inferior cerebellar peduncle. 

8. A lesion of the posterior longitudinal fasciculus is suggested by the absence 
of nystagmus after stimulation of both vertical and horizontal semicircular canals 
in the presence of normal past pointing, falling and vertigo. 


9. Normal nystagmus, but absence of vertigo, past pointing and falling after 
stimulation of the vertical canals, is suggestive of a lesion of the tracts for vertigo, 
after decussation has occurred in the pons; the lesion may be in the pons, the 
middle cerebellar peduncle or the cerebellum. 


10. If stimulation of both the vertical and the horizontal semicircular canal 
produces normal nystagmus, but not past pointing, falling or vertigo, the lesion is 
probably in the cerebellum, the superior cerebellar peduncle or the upper part 
of the pons. 


From THE NEvROLOGIST’s STANDPOINT. Dr. J. Ramsay Hunt, New York. 


In my earlier days I was called quite often to the infirmary on consultations, 
but as the years have gone on there has been less of this work because, I believe, 
of the greater facility otologists have acquired in the diagnosis of this group of 
cases. They have made the field of abscess of the brain their own, and this is 
right, for it is a chapter in neurologic surgery that really belongs to rhinologists 
and otologists, for the reason that these more serious complications arise in the 
course of the daily routine of these specialties. Not only is diagnosis very difficult 
in this group of cases, but the decision as to operation is often an even more 
delicate question, and it requires the finest judgment and a large experience to 
pass on otitic complications, in which mastoiditis, abscess of the brain, sinus 
thrombosis and meningitis often occur in combination. It is not necessary for 
me to enlarge on the question of diagnosis; when the case is clearcut, diagnosis 
is not difficult, but in the atypical or complex types, even the most skilful often 
fail. In abscesses of the temporal lobe, localized on the right side in right- 
handed patients, when there is no aphasia I have often found an important sign, 
the absence of the abdominal reflex on the affected side, which may be accom- 








666 ARCHIVES OF OTOLARYNGOLOGY 


panied, or followed, by hemiparesis, hemisensory disturbances and the Babinski 
reflex. To this is often added a right optic neuritis, or a greater involvement oi 
the optic disk on the right side. When the abscess is situated on the left side. 
the early development of aphasia is often quite characteristic. 

While in lesions of the temporal lobe, the localizing symptoms are usually 
contralateral, in cerebellar lesions the effects are usually homolateral, giving rise 
to intention tremor and asynergia, and often involvement of the adjacent cranial 
nerves, the facial, glossopharyngeal, vagus and hypoglossal. 

The general symptoms of abscess of the brain are often difficult to interpret, 
because headache, vomiting and rigidity of the neck may accompany mastoid 
disease or sinus thrombosis. Therefore, it is not always possible to lay stress on 
the general symptoms, and more importance is often attached to special pressure 
symptoms or localizing signs. 

I think that the greatest advance in the future will be made when the otologist 
approaches the problem from the neurologic standpoint, and it would be of the 
greatest advantage if you would encourage the younger men, whose destinies you 
are guiding, to spend a year or two in a general neurologic and neurosurgical 
clinic. 

In your work you have brought your studies to an astounding degree of 
perfection, especially since the work of Barany. We do not understand that as 
well as you do. We do not interpret those tests as well as you do. I believe 
that the time is coming when the whole field of septic meningitis and abscess 
of the brain, in the anterior, middle and posterior fossae, and their relation to 
the sinuses and mastoid region, will be in the hands of otologists who are 
grounded in neurologic methods. This, in a way, rings the death knell of the old 
time neurologist in this field, but it welcomes the appearance of the oto-neurologist, 
or the neuro-otologist, to a more important field. 


PATHWAYS OF INTRACRANIAL COMPLICATIONS. Dr. ISADORE FRIESNER, 
New York. 

It must be obvious that in order to establish a rational basis for the explora- 
tion of structures beyond the mastoid we must lay as a foundation a thorough 
understanding of the pathologic changes and the pathways along which these 
changes progress. As my associates and I realized the importance of this problem, 
we carefully prepared and studied histologically a considerable number of temporal 
bones illustrating the various pathways of infection. An infection beginning in 
the middle ear may extend through various routes and involve a variety of 
structures. Some of the possible routes are: (1) by bone necrosis, or (2) through 
sutures, (3) dehiscences, (4) perforating vessels or (5) lymphatic vessels. In this 
presentation, examples are furnished of otitic complications, with brief histories of 
the cases and histologic sections to demonstrate the pathway of the spread of the 
infection. 

The slides demonstrate beautifully the modus operandi in the following cases : 
(1) abscess of the left temporal lobe secondary to zygomatic perforation, no 
mastoiditis; (2) mastoiditis, extradural abscess, abscess of the temporosphenoidal 
lobe and meningitis ; (3) otitis media with scarlet fever, mastoiditis and a cerebellar 
abscess: (4) otitis media, mastoiditis, osteitis of the petrous pyramid and menin- 
gitis; (5) osteitis of the petrous pyramid, a deep subdural abscess and meningitis ; 
(6) meningitis with retrograde labyrinthitis; (7) otitis media, labyrinthitis and 
meningitis; (8) otitis media, mastoiditis, sinus thrombosis and meningitis; (9) 
mastoiditis, epidural abscess and meningitis in a type III pneumococcus invader. 

In conclusion, we hope that presentations of this nature will stimulate further 
studies along similar lines, which to date have not been plentiful. 


DISCUSSION 


Sir CHARLES BALLANCE, London: I am grateful to you for your kind welcome 
to me on the occasion of my second visit to you. I am glad to be here today. 
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Before I came to this meeting, I was promised a copy of the papers that have 
been presented so that-I might discuss them intelligently. This promise was not 
carried out. 

However, I have been impressed by the splendid papers that have been pre- 
sented and also by the number of cases that have been carefully reported. If | 
had read these papers beforehand, I might have been able to appreciate the details 
of the clinical cases and to present to you a fair statement of my views on these 
subjects, but I do not feel competent to discuss the papers until I have read them 
and thought them over. I wish to say how much I have appreciated the oppor- 
tunity of listening to the opening papers and how gratefully I shall read them 
when they are in print. 

Therefore, instead of doing as you expected me to do, I shall do instead what 
you did not expect me to do and tell you some incidents of my life. 

My first paper on intracranial complications, including four cases of lateral 
sinus pyemia, was presented in 1890. These cases made an immense impression 
on me. There was one point in that paper that I think is still true; that is, I 
urged that the surgeon should decide before operation whether or not there was 
an infection of the lateral sinus. If the sinus was infected, I thought it was of 
great importance to tie the vein before operating on the temporal bone lest the 
latter operation should displace infected clots into the lungs. Fifty years ago, I 
emphasized that this was the proper treatment. 

If I had to make a statement as to one thing that was most important to us 
in practice, I should say that the clinical examinations are more important than 
anything else. You may call in a laboratory man, a neurologist, an ophthalmologist 
or other specialists, but you cannot delegate your responsibility and you cannot 
operate unless you feel personally commissioned by your own examinations to 
do the operation. Examinations and notes should be made on the patients twice 
a day. The best method in a difficult case is personal examination of the patient 
morning and evening. A sign may not be there in the morning, but on evening 
examination it may be present. 

Another point that is important to remember is that a symptom not observed 
is not necessarily a symptom not present. 

There is another method of importance which is not used as much as it should 
be, that is, the use of the perimeter. In abscesses of the temporal lobe, it may be 
the only thing at the moment that may determine the site of the abscess. If 
the typical defect is present in the visual fields, immediate operation is justified. 

In regard to chronic otorrhea, there are a few cases with slight headache 
and optic neuritis. In regard to temporosphenoidal abscess, I do not think I can 
contribute anything new to the discussion. If there is a stable pupil on the same 
side as the ear from which there is a discharge, operation is justified. 

Another sign of great importance is alteration in the sense of smell. This 
sign has been of great help in making a diagnosis. A man sent up to my ward 
at St. Thomas’ Hospital was a gardener by trade. He told me that he could not 
distinguish the smell of the rose from that of the violet. I operated on that man 
that very afternoon, and found a large quantity of pus in the temporal lobe. 
Another sign that is diagnostic is the dream state. Hughlings Jackson noted 
this sign. He had a case in which the woman would sit up in bed, staring vacantly 
in a dream state, but when anyone passed, she would exclaim, “What a horrible 
smell.” This is diagnostic of temporosphenoidal abscess or tumor. 

I would like to recall the work of Preysing, who sawed the heads of the 
patients in his fatal cases transversely and longitudinally and showed that the 
temporosphenoidal abscess was attached by a stalk, and that drainage could be 
made through the stalk, which obviates hernia cerebri and meningitis. I believe 
that this is one of the greatest advances in the treatment for abscess of the brain. 

Two other points may be mentioned; one is that malaria simulates all sorts 
of diseases. I have known a case in which there was a discharge from the ear 
to be diagnosed as lateral sinus pyemia, but which was cleared up by the intra- 
venous injection of quinine 
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Another class of case that is deceiving is the alternating facial palsy that may 
occur in association with a discharge from the ear in children with marasmus. 
This may lead the unwary to diagnose temporosphenoidal abscess. 


Dr. WeEtts P. EaGLeton, Newark, N. J.: Probably this is the greatest 
compliment that has ever been paid me, that I am associated in this discussion 
with Sir Charles Ballance. I am very happy to recall to my mind the things he 
has contributed to my knowledge of this subject and to the progress of otology. 
One of the first papers he published in the transactions of St. Thomas’ Hospital 
was on the cure of cerebellar abscess. . 

There is another point I should like to mention, and that is about Andrew 
Pare; in 1530, he described a case of temporosphenoidal abscess. He said some- 
thing that was forgotten until 1925. At operation, he put in a lead pipe, and 
then he had the patient close his nose and his mouth and blow to increase the 
intracranial pressure. 

I want to record another point that I have never reported before, and that 
is that in every case of hernia cerebri in which maggots have been inserted the 
patients have recovered. That means that we do not touch the cases for a long 
time. Last week I proposed to put sterile maggots in a case to see the result. 
We had a case of osteomyelitis of the base of the skull in which maggots were 
inserted; the patient did marvellously. 

Work on the petrous pyramid and the temporal bone has shown that the 
temporal bone is a capsular bone and that the inner surface of it is median (?) 
bone, the same as any other bone. It is like the growing end of the long bones. 
It joins another peculiar bone, and that is the sphenoid base, which has a growing 
marrow. Dr. Kopetsky says that under the petrous apex one may find pneumatic 
cells. In disease of the petrous apex, or the base of the sphenoid, there is a true 
homogeneous osteomyelitis. If you open the sinus and find the infection, the 
infection of the blood stream can be cured. If you cannot find a method of getting 
through the inferior petrosal, the chances are the condition is osteomyelitis of the 
petrous apex or the base of the sphenoid, which produces the infection of the 
blood stream without sinus thrombosis. 

As regards optic neuritis, we have learned that there are two different condi- 
tions. If you tie the jugular vein, you cut off the return blood from the head. 
Optic neuritis occurs, but it is slight. The chances are you have interfered with 
the return flow of blood from the base to the brain itself. But if there is a 
sinus thrombosis, this involves the branches of the vein of Galen into the central 
part of the ventricular system, and you have a distention of the ventricles, causing 
papilledema. This is the condition that we find in abscesses of the brain. 


Dr. Joun McCoy, New York: One point strikes me in this discussion. 
Fifteen years ago I had a patient, a boy of 12, who underwent a radical operation 
on the frontal sinus. He subsequently developed lowered mentality and a slow 
pulse, from which we made a diagnosis of abscess of the brain. I operated on 
the boy, and the temperature rose to 106 F. I decided that there was insufficient 
drainage. I put an opening into the side of the head, after which the temperature 
came down and the boy got well. Two years ago, I had another patient with a 
slow pulse and other signs of abscess of the brain. I operated on him and decided 
that there was a temporosphenoidal abscess. I explored from one end to the other 
without result. I could not locate an abscess of the brain. The patient developed 
meningitis and died about ten days later. At autopsy, the abscess was found in 
the posterior portion of the frontal lobe, and we were getting effects from pressure 
backward rather than forward. Therefore, if you fail to locate the abscess in the 
temporosphenoidal lobe, search should be made further forward. 

Dr. H. P. Canitt, Boston: I do not think that I wish to add anything to 
this discussion. You have heard Sir Charles Ballance and Dr. Eagleton give the 
results of their experience, and I do not wish to disturb the memory of these two 
discussions. 
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FUNCTION OF THE TENSOR TyMPANI MuscLeE: AN EXPERIMENTAL STUDY. 
Dr. SAMUEL J. CrRowE, Dr. WatteR HuGuHson and Dr. Epwarp G. 
WittinG, Baltimore. 


This article appears in full in this issue, p. 575. 


DISCUSSION 


Dr. R. L. Wecet, New York: Dr. Crowe has inaugurated a program of 
investigation utilizing as a tool the Wever and Bray method of observing response 
of the end-organ by means of what is held to be the action potentials on the 
eighth nerve resulting from auditory stimuli. He is to be congratulated on the 
promptness with which he recognized the value of this method and on the excellence 
of the preliminary results he has obtained. So far as these results can be inter- 
preted with safety, they are in accord with previous knowledge of ear mechanics, 
but there no doubt are many experiments which can be performed and which, 
with the present lack of mechanical information, cannot be predicted. 

The artificial lesions that Dr. Crowe has introduced into the tympanum are, I 
take it, rather definite approximations to certain pathologic conditions and as 
such should be of the highest value in interpretation of functional tests and, as 
he suggests, in the mode of treatment. From a physical standpoint, however, 
they are not always interpretable. Thus, when he introduces tension on the 
tendon of the tensor tympani, he simulates a pathologic condition — fixation of 
the ossicular chain. He also makes an easily interpretable physical change, that 
is, an increase in the rigidity of the transmitting mechanism. The observation 
that low frequencies suffer principally is in accord with predictions made on 
physical grounds and described a number of times during the past decade in the 
transactions of the society. When a pledget of cotton is introduced with pressure 
into the. niche of the round window, the pathologic condition of spurious tissue 
growth there is simulated. The physical condition thus produced, however, is 
difficult to describe. Dr. Crowe refers to the condition as that of making the round 
window “rigid.” This is no doubt a proper technical use of the term in pathology, 
but it is incorrect to presume that he intends it in a technical, physical sense. 
The distinction is important to bear in mind in order to avoid ambiguity. Fortu- 
nately, such an experiment has a direct practical bearing regardless of its physical 
significance, but a use of the findings to infer characteristics of the physical 
mechanism of hearing cannot be made without recourse to a more abstract analysis. 

In interpreting the results of experiments such as those obtained by this 
method, it is necessary to have in mind also the results of other kinds of 
research. The conception of a single more or less limited region of stimulation 
of the organ of Corti in. response to each single frequency has been found to be 
in accord with a large quantity of various tests on human ears and with mathe- 
matical analysis as far as this has been carried. Details of this conception have 
been freauently described in the transactions, but there is one feature of it that 
has not been stressed and that is pertinent in the use of the method of Wever 
and Bray. The basilar membrane is presumed to vibrate along its entire length 
in response to any single frequency, but with a maximum of violence in a certain 
rather narrow region located at a point that is characteristic of that frequency. 
It is an implication of dynamics that such vibration as exists on the proximal 
side of this characteristic region is in phase or in step with the motion of the 
stapes, that the large vibration at the center of the active region lags behind the 
stapes motion by 90 degrees or one-fourth step, and that the smaller vibration 
distal to the active region lags by 180 degrees, or one-half step. From one end 
of the basilar membrane to the other, therefore, there is a continuous transition 
in lag of the stimulus through a range of one-half step. Each vibration must, 
therefore, cause a stimulus similar to that which would be obtained by sweeping 
a fine stylus along the organ of Corti from the proximal to the distal end in 
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one-half cycle with extraheavy pressure at the region characteristic of the fre- 
quency which this hypothetic process is supposed to simulate. In the Wever and 
Bray experiment, the frequency of the potential observed is that of the. stimulus. 
It must therefore be concluded that generally the excitation takes place only once 
in each cycle. In order to complete the analogy with the stylus, the remaining 
half of the cycle of vibration must be represented by a pause. Each successive 
cycle is then represented by another sweep of the stylus, of a duration of one- 
half cycle and pause of one-half cycle. 

The consequence of such a conception is that for a sufficiently low frequency 
a succession of impulses is sent up the eighth nerve trunk, the first of these 
traveling on those fibers terminating proximal to the center of the active area 
and the last on those fibers terminating distal to it. Thus, the end-organ oi 
hearing is radically different as a nerve irritant from the stimulating electrodes 
applied to a nerve trunk when observing action potentials. In the latter case, 
all fibers of the trunk are stimulated simultaneously and, except for propagation 
velocity differences in the separate fibers, result in the impulses traveling together. 
When a nerve is stimulated by the end-organ of hearing, the impulses are sent 
up the nerve in echelon formation. 

It is an accepted doctrine among physiologists that a single nerve fiber is 
capable of transmitting a succession of impulses not exceeding a certain definite 
frequency, which depend on the frequency, intensity and other characteristics of 
the stimulus. The maximum frequency given for fibers of the eighth nerve is 
given as lying between 600 and 1,000 per second. Although the frequencies 
observed in the Wever and Bray experiment are well into the thousands, there 
seems as yet to be no contradiction, for when the separate fiber potentials proceed 
in echelon the limited frequency observable as an action potential is set not by 
that of one fiber or by the trunk as usually stimulated, but by the product of 
the maximum rate for one fiber by the number of fibers excited. These separate 
impulses are associated with unidirectional potentials that are substantially con- 
stant in magnitude, so the magnitude of the observable action potential for echelon 
stimulation is expected to be less than that for simultaneous stimulation and 
approaching as a minimum the magnitude characteristic of a single fiber. For 
higher frequencies that part of the composite potential which is available at the 
electrodes as a frequency must then consist of a ripple superimposed on a rela- 
tively large unidirectional negative potential. The magnitude of this ripple must 
then decrease as the frequency is increased. Reasons have recently been given 
by Adrian (J. Physiol. 71:28 [April] 1931) for concluding that the Wever and Bray 
potentials are not nerve action potentials, but rather the exciting potentials within 
the cochlea, presumably generated by the hair cells. It would seem reasonable 
to expect that the potentials observed in this experiment result from a combina- 
tion of both, and it is Adrian’s contention that under the condition of the experi- 
ment the latter predominate. 


Dr. G. E. SHAMBAUGH, Chicago: I approach a discussion of this subject 
with hesitation. I feel incompetent from the standpoint of the physiologist and 
from the standpoint of the physicist. Because of these two reasons, I am puzzled 
over the phenomena observed. The physical impulses of sound waves I can 
understand. These impulses pass into the external auditory meatus, impinge on 
the drum membrane and pass through the chain of ossicles, the foot plate of the 
stapes, the perilymph and through Reissner’s membrane into the endolymph, all 
as physical impulses, but here the sound waves impinge on the organ of Corti 
and are transformed into nerve impulses which, when they pass over the auditory 
nerve to the brain centers in the cortex, are interpreted as sound. The impulse 
is physical when it enters the ear. When it leaves the ear, it is a nerve impulse. 
According to the Princeton experiment, the nerve impulse as it passes through 
the auditory nerve is picked up electrically, and by means of amplifiers we get 
the original physical impulse again. A priori, it would seem that since it requires 
an elaborate mechanism such as the organ of Corti for the transference of physical 
impulses of sound waves to nerve impulses, some such similar complex transfor- 





SOCIETY TRANSACTIONS 671 


mation would be necessary before we can get back to the physical impulses. I 
do not doubt the results obtained by this experiment; I only question the expla- 
nation. In my ignorance, I find it hard to comprehend how a nerve impulse can 
be picked up and recognized as a physical sound impulse. It would seem to me 
that there must be some other physical impulse that accompanies the nerve impulse 
of sound waves that are picked up in this manner. This experiment seems to 
give us a means of prying into the secrets of the cochlear mechanism. 

Dr. Jonn Guttman, New York: This work, I believe, will modify many 
of our former notions regarding the physiology of hearing. I am working along 
a similar line, but I am not yet ready to give the results of my experiment. 

Kato Luscher and others have shown that the intratympanic muscles contract 
at every sound impulse and play an important part in the transmission of sound. 
The experiments of Dr. Crowe have shown that if the round window was closed 
by plaster of paris, no change was noticed in the transmission of sound, but 
cotton or soft wax improved the transmission of sound. This is at variance with 
the conception of Alexander, who claims that the round window is the most 
important avenue for the transmission of sound. 

In the eye, the optic nerve is not sensitive to light; it is rather difficult to 
imagine why the cochlear nerve should be sensitive to sound, if we assume that 
the transmission of sound is not of physical but of physiologic nature. 

I must agree with Dr. Shambaugh, who stated that, while we do not doubt 
the correctness of the observations, the interpretations of the observations may 
still be doubtful. 

Dr. E. P. Fow_er, New York: What Dr. Crowe says actually takes place. 
I saw the experiments and repeated them myself, and every time I got the same 
result. The apparatus was accurate as far as measuring the frequency went, but 
the estimations of intensity were only qualitative by radio amplifiers; one must 
allow for this fact in estimating the data. As far as the oval window is con- 
cerned, it is apparent that if an impulse goes by way of the stapes into the scala 
vestibuli and out by way of the scala tympani, the round window must act as 
a sort of escape mechanism for the impulse. I believe that when Dr. Crowe 
presses on the round window, he is also making pressure on the stapes and 
putting tension on the ossicles. The way to determine this is to allow sufficient 
time to elapse for the normal intralabyrinthine pressure to be established, and 
to test again. If it is found that hearing is diminished or increased, it is certain 
that the effect is not due to articular changes. 

Dr. Lester M. Hussy, New York: I saw a case of hyperacusis that 
occurred many years after a mastoid operation in which the incus had been 
removed. There was decreased hearing, but with the attack of acute otitis, there 
was tremendous hyperacusis; so much so that it was painful for the boy. Per- 
haps the theory of Dr. Crowe may account for this by the fact that there may have 
been thickening or increased tension of the membrana secondaria with increased 
acusis. 

Dr. D. Harotp WALKER, Boston: Dr. Blake wrote an article on “Tension 
Anomalies of the Middle Ear,” which would be intcresting to review, as it 
describes his work on the middle ear. He was interested in the physics of sound 
production and speech. His work was partly responsible for the construction of 
the Bell telephone. He used paper splints for relaxed drums caused by over- 
inflation, and also in cases in which there was no drum. He often improved the 
hearing by placing cotton pledgets with petrolatum over the stapes, as well as 
over the round window. I think that the improvement in hearing, as Dr. Crowe 
reports, is due to a reduplication of sound, like an echo, which is caused by 
blocking the round window. This was confirmed by Blake, and also by my 
experiments. I think that the more we follow the principle of the telephone and 
microphone, the better we can understand how the physical energy is transformed 
into electrical energy, and then transmitted to the brain. I think that the hair 
cells are where this change occurs, and that the sound analysis takes place in 
the hearing centers in the cortex. 
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Dr. Harvey FLETCHER, New York: One point that interested me was that 
Dr. Crowe said that doing things that one would expect to affect the hearing 
did not affect it. If we look at audiograms, a small sensation unit change does 
not seem to affect hearing much one way or the other, but we must remember 
that a reduction of 20 sensation units means that we get only one tenth of the 
amplitude of motion of the drum. You would not expect to get a large change 
in sensation units by doing something mechanical, but if you shift more than 30 
units, you have reduced the power output of the machine to 0.1 per cent. Dr. 
Crowe makes certain mechanical changes in the middle ear, but he will have to 
have more precise means of measurement before he can determine the effect on 
hearing. He will have to measure shifts of less than 1 unit in order to get some- 
thing significant. I am sure that Dr. Crowe appreciates that we shall have to 
get down to quantitative measurements. If you have a set with a microphone, 
amplifier, resonator and telephone, you can set up a control system and measure 
the number of sensation units going through the whole system. 

Dr. C. W. Bray, Princeton, N. J.: There is very little I can add to Dr. 
Crowe’s presentation. His work may throw much light on the mechanics of the 
middle ear. At the present time we are working on a related problem, namely, 
whether we are dealing with a change in the sense organ or a change in the auditory 
nerve; whether we are picking out nerve impulses or sensory changes. Adrian 
has published a criticism of our work. He thinks that we are dealing with sen- 
sory action and not with auditory nerve impulses. We think that perhaps Adrian 
is right, but perhaps we are also right. There may be changes both in the sense 
organ and in the auditory nerve impulse. We intend to carry on further experi- 
ments next year which will enable us to reach a conclusion on this problem. 
Whichever effect we are dealing with, Dr. Crowe’s work is independent of that 
problem. A great deal more work along that line can be done which will throw 
light on the mechanism of the cochlea. 


DEMONSTRATION OF SOUNDING Rops. Dr. Rospert SONNENSCHEIN, Chicago. 


About fifteen months ago, the late lamented Prof. Karl L. Schafer of Berlin 
described a sounding rod of the pitch of c-5 (4,096 double vibrations), which he 
had perfected with Dr. Wethlow. This rod was held by a grip set in its exact 
center, and it vibrated for from fifty to seventy-five seconds. This was very 
desirable, in view of the fact that the best steel forks vibrate only from twenty 
to thirty seconds. In testing cases to determine whether there is a beginning 
change in the auditory nerve, it is highly essential to have a sounding body that 
will vibrate for a long time. I was able to persuade Dr. B. B. Eisenhour of the 
Riverbank Laboratory at Geneva, Ill., to make a similar rod, using the same 
aluminum magnesium alloy of which his forks are constructed. These” rods 
vibrate for from fifty to ninety seconds with a very clear tone. They are pro- 
vided with a steel or brass grip set firmly in the exact center of the rod. 
Longitudinal vibrations are elicited by striking the rod on one of its ends with 
a rather hard pleximeter. He has also perfected a rod of the pitch of c-6 (8,192 
double vibrations), and this sounds for about ten or fifteen seconds, whereas 
forks of the same pitch usually do not vibrate for more than five seconds. I 
believe that these rods will prove of immense value in testing the higher tones, 
and since they are made of a magnesium alloy, they are not only very light in 
weight, but rust proof. 


Friday Morning Session, June 19, 1931 


PAROTID FistuLAS IN THE Mastorp Wounp. Dr. James A. Bassitt, 
Philadelphia. 
A review of the literature, with scarcely twenty-five cases reported, shows 
similarity in origin, course and treatment. This paper simply adds another case 
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with a rather unique procedure in diagnosis. Study of the case reports invites 
three premises for discussion: (1) the occurrence of a parotid fistula seems 
scarcely justified by the mastoid operative procedure alone; (2) in view of the 
important normal and abnormal relations to the operative field, the number of 
the fistula accidents is remarkably small; (3) the efforts at repair have been 
varied and doubtless skilful, but often unsuccessful. 

A man, aged 74, came for examination because of a slight oozing discharge 
from the tip of the scar following mastoid operation a year and a half previously. 
The condition was not painful, but annoying, and increased with movements of 
the jaws. 

There was much nasopharyngeal pathologic change, the patient was very deaf, 
and in the course of roentgen studies, the injection of sodium iodide demonstrated 
a fistulous communication with Stenson’s duct. Silver, chromic acid, trichloracetic 
acid and galvanocautery failed to close the opening. Under local anesthesia, a 
plastic procedure with moderate follow-up treatment proved successful. 

Later, the patient had mastoiditis on the opposite side. Both on account of 
the patient’s circulatory derangement and for fear of a fistulous repetition, a 
modified attic drainage operation was substituted for mastoidectomy and proved 
successful. 

The site of the fistula, the anatomic relations of the parotid, the plastic pro- 
cedure in closure, the roentgen demonstration of an injected tract and Wakely’s 
diagram for avulsion of the auriculotemporal nerve in unmanageable cases were 
shown by slides. 

DISCUSSION 

Dr. Kart KornsiuM, Philadelphia (by invitation): In discussing Dr. Bab- 
bitt’s presentation, I would like to describe briefly the method employed in dem- 
onstrating the course and extent of the fistulous tract referred to by him. This 
consisted of visualization of the fistula by means of the roentgen rays after the 
injection of a radio-opaque liquid. 

This procedure calls for the closest cooperation between the otologist and the 
roentgenologist. The injection must of necessity be made in the roentgenologic 
department, because it is essential that the injection be continued during the time 
of the roentgen exposure. For this reason, everything must be in readiness for 
immediate exposure of the part at the time of the injection. To make the injec- 
tion into the fistula, Dr. Babbitt used a Luer syringe with a long probelike needle. 
This was inserted into the small fistulous opening, and with everything in readi- 
ness, the injection was started. When the patient indicated that the fluid was 
entering his mouth, the roentgen exposure was made. During the exposure, the 
injection was continued so as to secure a continuous and adequate distention and 
filling of the fistula. 

During the past year, there has been introduced into this country a radio- 
opaque aqueous solution used intravenously for the purpose of visualization of 
the urinary tract. This substance is known as iopex and contains 42 per cent 
iodine. A more recent modification contains 51 per cent iodine. Because of its 
high iodine content, it is quite opaque to the roentgen rays. Furthermore, it is 
nonirritating to the tissues, and for this reason is an excellent substitute for 
sodium iodide, which cannot be used much beyond a 20 to 25 per cent solution 
because of its irritant nature. Thus, for the visualization of a fistula such as 
that described by Dr. Babbitt, iopex would today be the opaque medium of choice. 

This interesting case brings to your attention a method that will often prove 
valuable in determining the nature and course of fistulous tracts or chronic dis- 
charging sinuses, which are not infrequent in any type of surgical practice. 
While the method appears relatively simple, my own experience would indicate 
that attempts of this kind are more frequently unsuccessful than successful. 
There are various reasons for failure. In the first place, fistulas and sinuses 
often will not retain injected fluids. For this reason, roentgenograms must be 
made during the time of the injection. Furthermore, the small caliber of many 
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fistulas, the numerous ramifications and the presence of retained secretions are all 
factors that may prevent a satisfactory injection. These causes of failures have 
been largely overcome by Dr. Paul Bishop of Philadelphia. Dr. Bishop passes 
an opaque ureteral catheter to the bottom or end of the sinus before injecting 
iodized oil. This passage of the catheter is often tedious and time-consuming, 
but it is of extreme importance because the success of the method depends on 
the ability to pass the catheter to the very end of the tract, if this is at all pos- 
sible. With the catheter in place, the opaque medium is slowly injected. As it 
passes up alongside of the catheter, the oil forces the secretions of the sinus 
outward to be discharged on the surface of the skin. Such secretions, therefore, 
do not interfere with the injection. 

Dr. Louis K. GuGGENHEIM, St. Louis: As to the treatment in my case, 
15 per cent silver nitrate with a noncotton applicator was used, and the fistula 
closed. It opened again later, and was then treated with 50 per cent nitrate of 
silver. The fistula closed, and never reopened. My associate, Dr. Ferris, had 
one case in a young woman of 19, in which the condition was healed with silver 
nitrate. It is interesting to read of the various methods applied. In a number 
of the cases reported, the fistulas have never healed. Dr. Groves had a case oi 
bilateral fistula in which the openings never closed. When one understands the 
anatomic situation, it is surprising that the lesion does not occur more frequently. 
The parotid gland sinks in deeply between the ramus of the jaw and the mastoid, 
then sends a branch over to the sternocleidomastoid muscle, from where it ascends 
to the tip of the mastoid. An incision carried down to or beyond the tip can 
easily injure the branch of the parotid. 

A sketch was presented showing a 16 day embryo with its ectoderm, pharynx 
lined with entoderm and, in between, mesenchyme. The entoderm grows out into 
the mesenchyme, dividing the latter into the branchial arches. The entoderma! 
protrusions are the pharyngeal pouches. Externally, the ectoderm sinks in between 
the arches to form the branchial grooves. The pouches extend out to the grooves. 
The first pouch becomes the eustachian tube and tympanum; the first groove, 
the external auditory canal. If this pouch breaks through the ectoderm, a 
branchial fistula results. Such a fistula may develop anywhere about the external 
auditory canal and may weep a salivary mucus or purulent material. If the 
branchial fistula connects with the parotid gland, a parotid branchial fistula may 
result. At 6 weeks, the mouth of the embryo is quite wide and there is an 
ectodermal thickening at each corner. This ectodermal strand grows upward and 
backward toward the ear, finally becoming tubular and branching to form the 
parotid gland, and as the mouth grows smaller, the duct reaches its adult posi- 
tion in the buccal mucosa. 

Dr. H. I. Lrtire, Rochester, Minn.: Two patients with parotid fistulas were 
observed at the Mayo Clinic about ten years ago. The incision had been extended 
beyond the tip of the mastoid. Since that experience, we have discontinued 
prolongation of the incision beyond the tip of the mastoid. The histories in 
these two cases were the same as those presented by Dr. Babbitt and Dr. Gug- 
genheim. The application of the actual cautery clears up the situation in most 
instances. 

Dr. JAcguEsS HOLiNGER, Chicago: I believe that parotid fistula is of more 
frequent occurrence than we think. I know of one case in the child of a col- 
league—a lively child of 4 years. The parotid was swollen before the mastoid 
was operated on. After the wound closed, the parotid became fluctuating and 
had to be opened below the incision. 

Dr. J. A. Bassitt, Philadelphia: I am much interested in the embryologic 
possibility presented by Dr. Guggenheim. My own study left the impression that 
whether etiologically based on traumatism, embryology or a continuation and 
curve of incision, the fistulous discharge followed a sclerotic or adhesive disar- 
rangement of the closely related extension of the parotid to the sternocleido- 
mastoid fibers. 





SOCIETY TRANSACTIONS 67 


EFFECT OF SUPPURATIVE DISEASE OF THE TEMPORAL BONE ON CERTAIN OF 
THE CRANIAL NERVES. Dr. Harotp I. LILuigz, the Mayo Clinic, Roches- 
ter, Minn. 


Certain cranial nerves may be affected directly or indirectly by suppurative 
disease of the temporal bone. When a cranial nerve is affected, it may be 
assumed to indicate that intracranial extension has taken place from the temporal 
bone. The problem of accurate anatomic and pathologic diagnosis is made more 
exacting under such circumstances. Stereoscopic visualization of the anatomic 
relation of the parts demonstrates that a lesion causing the symptoms need not 
be extensive. The lesion affecting the nerve may be due to congestion, to local- 
ized inflammation of the dura, to localized abscess formation, to diffuse serous 
or suppurative meningitis or to none of these causes. The lesion is most often 
situated in the petrous pyramid. The clinical picture as a whole must be given 
careful consideration. The fact that a cranial nerve is involved is not, I believe, 
sufficient evidence on which to institute radical surgical measures. 

During the last few years, many interesting articles have appeared in the 
literature that have dealt with the theoretic and practical application of present 
knowledge of the pathologic processes involving the petrous pyramid. Profant, 
Eagleton, Kopetzky, Almour, Friesner and Druss have presented excellent articles 
on the clinical and pathologic aspects of disease of the petrous pyramid. 

Fifty-nine cases were observed in which the involvement of a cranial nerve 
or group of nerves was noted. Certain cases presenting involvement of the sixth, 
seventh and eighth nerves could be accounted for on the basis of disease of the 
petrous pyramid. The so-called Gradenigo syndrome was encountered in eleven 
cases. Involvement of individual branches of the fifth nerve and the second nerve 
and the jugular foramen syndrome were accounted for on some other basis. The 
seventh nerve was found involved in both acute and chronic suppurative otitis 
media and in association with the eighth nerve at the cerebellopontile angle. 
Labyrinthitis is not dealt with for obvious reasons. The jugular foramen syn- 
drome was encountered in a patient in whom a lateral pharyngeal abscess 
developed. 

The natural inference under such circumstances is that the disease of the 
mastoid is of a more serious nature than usual. The fact that a cranial nerve 
is involved is of unusual significance, and, therefore, the clinical picture as a 
whole must be considered carefully in order that well directed treatment may 
be instituted. 

DISCUSSION 


Dr. JoHN R. Pace, New York: Dr. Lillie’s statements that the lesion in 
these complications is most often situated in the petrous pyramid may be war- 
ranted by the reports published, but it is not by the cases that have come under 
my care, not even the cases of paralysis of the sixth nerve, if the lesion in the 
petrous pyramid refers to the petrous apex. 

In four such cases that I recall particularly, it is interesting to note, in view 
of the association of paralysis of the sixth nerve with involvement of the gasserian 
ganglion and suppuration at the petrous apex, that none could be attributed to 
that origin. All were associated with an infection of the blood stream that 
involved the inferior petrosal sinus. One such case was reported in 1910, but I 
have seen no mention of others elsewhere. 

The four cases referred to showed signs of infection of the blood stream, and 
in three the patients were operated on for sinus thrombosis. While no involve- 
ment of the sigmoid sinus was found, there was no bleeding from the jugular 
bulb in any one of the three. The paralysis was attributed to edema around the 
overlying nerve from thrombosis of the bulb and the inferior petrosal sinus. 
This diagnosis was supported by evidence of infection of the blood stream and 
the absence of signs typical of the Gradenigo syndrome. Otherwise, it might be 
argued that involvement of the inferior petrosal sinus and jugular bulb occurred 
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as a result of suppuration at the petrous apex. Paralysis of the sixth nerve, 
because of its dangerous significance, is probably more disturbing to the otologist 
than to the patient. However, it does not necessarily mean involvement of the 
bone at the petrous apex, and if the inflammation in the tympanum and mastoid, 
the pain and fever are subsiding, I agree with Dr. Lillie that the palsy alone 
does not demand operation. 

Dr. SAMUEL J. ZopetsKy, New York: In regard to the quiescent stage of 
the disease, Sir Charles Ballance gave us a significant observation in his discus- 
sion, which is of moment to our problem here. We have not been in the habit 
of keeping patients in the ambulatory stage under sufficient control and obser- 
vation. In one case, an ambulant patient twice reported having periods of photo- 
phobia; in another, the patient had transient nystagmus and periods of vomiting. 
By the time the patient is visited or comes to the office or by the time a colleague 
is brought into consultation, the symptoms have passed. Hence, I was much 
impressed with what Sir Charles recommended; namely, that cases of neurologic 
import should be examined and the findings noted mornings and evenings. In 
this way, one is less likely to miss the transient signs coming from the adjacently 
lying intracranial nerves. 

Dr. WELLs P. EaGLeton, Newark, N. J.: The whole proposition hinges not 
on whether a man has a mastoid—of course he has a mastoid—but on the ques- 
tion as to whether, after the mastoid has been exenterated, the symptoms con- 
tinue. The sixth nerve has a peculiar course. It goes through Dorello’s canal 
to the opening of the dura. 


Dr. F. KENNEDY, New York: I think that we should take into consideration 
the fact that the cranial nerves may become involved during a mastoid disease, but 
from conditions dissociated with the mastoid disease. I have made observations on 
the syndrome of Ramsay Hunt, which is a separate disease entity, perhaps a 
herpetic disease of the gasserian and geniculate ganglions. Then there is Fovell’'s 
syndrome, with the appearance of paralysis of the third, fourth, sixth and seventh 


nerves of the same side and hemiplegia of the opposite side. This syndrome was 
recently seen in an aged person. Casual observation did not at first show hemi- 
plegia of the opposite side. It was accidental that a lesion developed in the pons. 


Dr. H. I. Lityie, Rochester, Minn.: The point Dr. Page made is well taken. 
Thrombosis of the jugular bulb probably extends up the inferior petrosal sinus, 
and the inflammatory reaction can affect the apex. Neurosurgeons have known 
for some time that palsy of the sixth nerve is not of particular diagnostic signifi- 
cance. Cushing, in 1909, said that it is not very significant. It depends on 
whether the artery is over or under a nerve; it might be in either place. In 
discussing this question with Dr. Peet, he told us that he relied more on homo- 
lateral dilatation of the pupil than on palsy of the sixth nerve. I am grateful 
to Dr. Eagleton for supplying the details I left out. In regard to recovery, as 
Dr. Kopetzky said, there are certain things about the look of the patient that are 
significant. The patient may not complain—he may not be the type that com- 
plains — but if he does not “snap out of it,” there is cause for concern. This 
apparent freedom from symptoms is not reliable. I have seen patients who appar- 
ently were almost well, and have then suddenly found them almost moribund. 
I had a patient several years ago with suppurative labyrinthitis. An operation 
was performed on the labyrinth, and the patient did well for four weeks. Then 
he was in an automobile accident and received a fracture of the apex. Every 
clinical sign of diffuse suppurative meningitis was present, but the spinal fluid 
was normal. This seemed paradoxical. The patient died, and at necropsy it was 
found that Magendie’s foramen was completely closed off by exudate, and that 
this did not permit the circulation of the cerebrospinal fluid. In conclusion, I 
would say that if a patient has low grade sepsis with sweating, lack of appetite 
and lack of “pep,” he should be carefully watched, and the possibility of inflam- 
mation of the petrous pyramid should be thought of as a causative factor. 
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Tue Brotocic DEVELOPMENT OF THE CEREBELLUM. Dr. WELLS P. EAGLETON, 
Newark, N. J. 

This presentation is a continuation of a study made years ago on the relation 
of the apparatus of the central nervous system and the evolution of life. 

In the invertebrate there is an otocyst which gradually develops into a very 
complicated mechanism. In fishes, it becomes an otolith, which regulates the body 
movements. Mechanically, the stone has to have greater weight than the fish. 
This explains how the size of the labyrinth in all animals bears a definite relation 
to the size of the animal. I have then endeavored to show that as life came out 
of the water the otolith became of less importance and degenerated, until in man 
it is merely a microscopic and vestigial structure. 

In the vertebrate a new mechanism is added, the semicircular canal, which 
is entirely beyond the invertebrate. Phylogenetically, Scarpa’s ganglion is lower 
in development than the spinal ganglions. The latter indicate a development process 
during life which the vestibular ganglions do not. 

In animals the cerebellum developed from the place where the neuroganglions 
of the vestibular apparatus and the semicircular canals are formed. In land 
animals, the cerebellum progressed, with contraction of the part of the brain 
called the midbrain. With the development of the hemisphere, man obtained 
the upright position. 

The retinal eye is surrounded by a mechanism with attached nerves, which 
govern its movements. The added nervous mechanism of the eve is attached to 
the vestibular apparatus, which is the underlying basis of equilibrium. This 
apparatus creates nystagmus. It is a central mechanism in the brain itself, 
running from a definite place to a definite place. 

Nystagmus is present in all animals that have movable eyes. The reflex is 
designed to return the eyes to a normal position of equilibrium. 

I would like you to bear in mind that the vestibular mechanism is a very 
low mechanism. It has tracts, but they are associated tracts. When you test 


the vestibular apparatus, you test a low mechanism. 

I wish to emphasize the importance of performing the turning test on all 
patients who come to us for observation. 

When there is involvement of the ethmoid, there is always tenderness over the 


eye on pressure. 


THE WORK OF THE AMERICAN FEDERATION OF THE 
ORGANIZATIONS FOR THE HARD OF HEARING, INC. 
SocraL Aspects. Muss Betty C. Wricut, Ex. Sec., Washington, D. C. (by 

invitation). 

The American Federation of Organizations for the Hard of Hearing was 
formed by Dr. Wendell C. Phillips of New York. Its three great aims are the 
rehabilitation of the deafened, the conservation of hearing and the prevention 
of deafness. These aims are carried out by: the organization of leagues for 
the hard of hearing; promoting the efficiency of existing leagues with respect 
to lip-reading, the use of hearing aids and employment; social rehabilitation; the 
eradication of quackery, and by promoting hearing tests for school children and 
medical research on the causes, treatment and prevention of deafness. In 1919, 
there were 9 organizations for the hard of hearing; today there are 107. The 
individual membership has increased from 19 to 2,500. 

The federation has investigated the best methods of testing the hearing of 
school children and has hastened the development of the 4-A audiometer. It has 
established a magazine, the Auditory Outlook, which keeps its members informed 
about developments in the fight against deafness; it has given vocational advice 
to hundreds of people, and it has sent field workers to 141 cities. Through its 
information service at headquarters, it answers queries concerning hearing tests, 
lip-reading for adults and children, quack cures for deafness, reliable hearing 
aids and the development of organized work for the hard of hearing. The Every- 
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where League, a correspondence club for the hard of hearing, keeps isolat 

deafened persons in touch with each other by means of round robins or ring letters 
The members of this league are scattered all over the United States and Canad 

and there are also members in Australia, Cuba, England, Greece, Holland, Russia, 
Switzerland and Wales. 

The federation believes that the greatest single factor in the process of rehabil 
tation is lip-reading, “the art of understanding a speaker’s thought by watching 
the movements of his lips.” A person with acquired deafness and all of its 
accompanying limitations regains his self-respect with the acquisition of this art 
no matter in what degree, and his former attitude of listlessness and indifferenc« 
gives way to one of alertness and interest. 

Many otologists have cooperated in the work of the federation and have served 
and are serving as officers and members of the Board of Managers of the Federa 
tion; they are also serving in active and advisory capacities in local leagues. 
These otologists realize that the leagues are of service to them and are in reality 
hope-filling stations for their patients who can never again have normal hearing 

It is hoped that the American Otological Society will take the necessary steps 
to insure the inclusion, in all courses in otology, of lecture, reading and observa- 
tion courses in the psychology of deafness and social work for the hard of hearing 

The selection of secretarial assistants is of utmost importance. In addition to 
queries concerning the efficiency of an applicant as a secretary and general office 
manager, it is suggested that the following questions be added: 

Have you ever come in contact with hard of hearing persons? 

How do you feel toward them? 

Do they irritate you? 

Do you feel that they are inferior mentally because they are hard of hearing : 
How would you treat a person who comes to the office for advice? 

If he did not understand you, how would you put him at ease? 

What would you do if he resented being spoken to in a loud tone? 


How could you make him inconspicuous if he seemed shy? 

How would you announce to the hard of hearing patient that the doctor is 
ready ? 

Do you know what lip-reading is? 

When is it impossible for people to read the lips? 

How can you help a lip-reader or a person who is using a hearing aid: 


Everyone who is employed in an otologist’s office, in an ear clinic or in 
organization work for the hard of hearing should know how to deal with people 
who are hard of hearing. We have a right to expect courtesy and consideration 
in the places we naturally turn for help with the problems caused by our deaf- 
ness. I believe that it would be va'-able for locai otological societies to arrange 
for round tables for the secretaries of their members and the workers in the 
local leagues for the hard of hearing. 


ScriENTIFIC Aspects. Dr. EpmMuNpD P. Fow er, New York. 


The New York League for the Hard of Hearing should be credited with 
pioneer efforts in the scientific approach to the problem of prevention of deaf- 
ness along certain lines. The members are requested to answer questionnaires 
on deafness, to submit a brief personal history and to obtain an audiometric 
examination of their hearing. 

The phonograph audiometer was constructed at the instigation of the league 
for the survey of the hearing of school children. These surveys show approxi- 
mately 3,000,000 deafened school children in the United States. 

In several schools of over 1,000 pupils Dr. Fowler determined that.only one 
fourth of the children who were deafened realized their disability, so that it is 
logical to believe that many times this number of adults must also be deafened 
without realizing their condition. He said he believed that surveys should be 
made of large selected and unselected groups of adults in colleges, general hos- 
pitals, insurance agencies, life extension institutes, etc. 
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Dr. Fowler and his associates are carrying on surveys in a general hospital, 
ind have made a careful examination of one large hospital for tuberculous patients. 
These activities will accomplish little unless something can be done for the 
natients who are found potentially or actually deafened. 

The ordinary otological clinic gives little or scant attention to deainess as its 
energies are expended mainly on surgical cases, and so a service especially for 
hildren found deafened by the league’s surveys in schools of hearing was estab 
lished at the Manhattan Eye, Ear, Nose and Throat Hospital. It was thought that 
heside the immediate benefits, this might stimulate or initiate further efforts 
long the same lines (the care and study of the diseases causing deafness). There 
have been six such clinics established to date. 

Statistics of attendance at the clinics and details of scientific, clinical and 
laboratory work were given, the latter being carried out mainly on autopsy material 
obtained at the Medical Center group of hospitals, New York, and from animals 
in the pathologic research laboratories at the College of Physicians and Surgeons. 

Several of Dr. Fowler’s own devices, his diagnostic and therapeutic technics 
and his method of determining and recording the fundamental data and tests were 
described. Stereoscopic roentgenograms of the temporal bones, nasal sinuses, chest, 
etc., were shown. Also the blood chemistry and tuberculin and Wassermann reac- 
tions were discussed. Some interesting data obtained by examining many members 
of the same families were presented. This paper was profusely illustrated by 
lantern slides and was supplemented in the discussion by dissertations on the 
roentgenographic pictures by Dr. Law and on the laboratory tests for pathologic 
changes in the sinuses by Dr. Eggstrom. The correlation between the clinical 
picture and pathology as shown by roentgenograms and the tissues removed at 
operation was particularly stressed. These studies account for the otherwise 
inexplicable discrepancies between the clinical observations and the x-ray pictures 
of sinus and mastoid disease. 

Results obtained in experimental work were also mentioned, and details of the 
method of tabulating cases under the disease and age groups were given. Home 
treatment was especially stressed, and also the fact that otosclerosis frequently 
exists unsuspected and without causing any deafness, and that therefore, in sup- 
posedly normal people, one may discover the cause of certain types of deafness, 
such as otosclerosis. 

The necessity of cooperation between the leagues for the hard of hearing and 
the otologists was again and again stressed. The hope was expressed that many 
otologists will attack the problem of deafness from the research standpoint in their 
clinics and in their practices. 

DISCUSSION 

Dr. D. HAROLD WALKER, New York: We have here the first president of the 
American Federation for the Hard of Hearing. He was the first to realize that 
this work had to be done, and he has done more than anyone else to advance it. 

Dr. WENDELL C. Puitiips, New York: After listening to the remarkable 
and comprehensive presentation of Miss Betty Wright, I think that words are 
unnecessary from me. Any remarks I might make would be only as an elabora- 
tion. I might mention one or two points covered by me in a paper recently 
presented at the National Convention of the Federation. The first is how to get 
otologists to advise patients who are moderately hard of hearing to study lip- 
reading. Some are apt to advise against it, and that fact is constantly hampering 
the teachers of lip-reading. There seems to be an impression in the minds of 
some otologists that if children learn lip-reading they will lessen their effort to 
hear. 

Miss A. W. Peck, New York: I have been asked to say a few words concern- 
ing the work in which I am engaged. At first it was work that no one wanted to 
do, and later we thought that no one else could do the work we did. Your profes- 
sion was the first to recognize our efforts, and now we should like to know what 
we can do for you. We can do much for the patients, and I think that one thing 
we can do for you is to build up a better attitude in the patients. We can prevent 
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the deafened from becoming discouraged. The otologist always has to wrestle with 
this attitude in his practice. Miss Wright has said that she would like to build 
up a better attitude on the part of the otologist and of his secretary. I should like to 
publish the banns of matrimony between the scientific side of the work presented 
by Dr. Fowier and the social side of the work presented by Miss Wright. Our 
social work must be founded on a scientific basis. There must be a clinic for 
diseases of the ear, and there must also be an educational clinic for studying 
the problems of the deaf. These problems include speech and voice training. 
Our work should not be just to get people together for a long time, but should 
be planned for mental hygiene. The publicity given to hearing aids must be 
supervised by science, in order to prevent quackery. You, as otologists, know 
that there is no universal aid to hearing, and you must guide us in selecting the 
proper aid for differing conditions. On the other hand, our league can be useful 
to scientific men; it can act as a sort of research bureau to investigate the many 
side-problems of this big problem. In questions of psychiatry and public health 
and of marriage and heredity, we can help you with our observations. We have 
thus become an organization of enthusiasts, and we shall look forward to becoming 
more and more of scientific service. 

Dr. Harvey FLETCHER, New York (by invitation): I do not know that 
my words can add anything to the case of the federation versus the otologist as 
presented here. I think that all human beings have somewhat the same feelings, 
and if you had the same reaction that I did while listening to Miss Wright and 
Miss Peck, then in the future you will all lend more encouragement to the work 
that the federation is doing in this country than you have in the past. It means 
much in the lives of these people. I do not think that you realize what your 
indorsement of the work means to them. I do not think that you realize what a 
word of discouragement means to this work if it is uttered by an otologist of 
standing in his community, and I would beg you to be careful how you criticize. 
These people have carried such wonderful enthusiasm into their work that they 
are capable of doing a great service. Any word coming from you, they take with 
the respect due to scientific training. 

Miss B. C. Wricut, Washington, D. C.: I have nothing to add except to 
express again my appreciation of the interest shown here. I hope that we can 
continue to expect your cooperation to an even higher degree in the future. 


Dr. F. M. Law, New York: I wish to occupy a few moments in explaining 
to you in detail the method that we use to interpret the films belonging to those 
cases in which we find profound changes in the audiometric charts. In the past, 
interpretation has been based on occlusion of the cells, but many cells do not 
show this; they appear perfectly clear. A number of years ago we found changes 
in the bony structure of the bony septum in conjunction with laboratory and 
operative findings. We found that often the roentgen interpretations corresponded 
with the laboratory report. 

Dr. A. A. Eccston, New York: As a result of a study of pathologic foci in 
this work and also in relation to the work in eve clinics and in the examination of 
the teeth, we have tried to bring order out of chaos in the classification of changes 
that occur in the sinus, and in this way we have come to a better understanding 
of the changes that occur in chronic sinusitis. There are three types of lesions: 
1. The hypertrophic type is due to obstruction of the lymphatic and venous 
channels. A normal amount of blood reaches the part, but is not drained away, 
and edema of the tissues and polypoid growth develop. These obstructions may 
be localized, or they may extend over a large area. There may be periphlebitis 
and perilymphangitis. 2. It is difficult to make a diagnosis when the membranes 
become thin and there is an increase of fibrous tissue resulting from arteritis. 
The nourishment of the part is insufficient, and the fibrous or atrophic type that 
may go on to ozena develops. 3. This is the combined type. The antrum looks 
pulpy, and there are areas of polypi and atrophy and thinning of the mucous 
membrane. When chronic sinusitis follows acute sinusitis, the changes are due 
to repeated injuries to the mucous membrane. The acute changes are perivascular. 
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EVALUATION OF THE ROTATION AND CALoric Tests. Dr. Lewis FISHER, 
Philadelphia. 


In reviewing the wealth of literature as well as personal experiences over 
literally thousands of cases since the inception of the rotation and caloric tests, 
I have come to the following conclusions: 

The rotation and caloric tests are most useful in: 

1. The determination of the exact degree of viability of the labyrinth. This 
makes the tests quite an important aid in deciding for or against surgical inter- 
vention in cases of acute or chronic suppuration of the ear. They are also of 
use as a prognostic aid in cases of deafness. 

2. The diagnosis of lesions of the cerebellopontile angle. In this field the tests 
are very accurate and rather easy to interpret, giving a fairly positive diagnosis 
long before clinical signs make the lesion evident. This is particularly important 
to the otologist since patients with lesions of the cerebellopontile angle develop 
aural symptoms first, and the otologist is the first physician consulted. 

3. The detection of actual or threatened intracranial invasions in cases of 
acute or chronic suppuration of the ear. Here the tests often solve the perplexing 
problem as to whether a chronic or acute suppurative ear should be treated 
expectantly or whether immediate surgical treatment is indicated. 

The vestibular findings indicative of intracranial disturbances are as follows: 
(a) spontaneous vertical nystagmus; (b>) marked disproportion between the dura- 
tion of nystagmus and vertigo after turning; (c) marked impairment of responses 
from the vertical semicircular canals with good and prompt responses from the 
horizontal canal; (d) marked perversion of nystagmus from the horizontal canal 
after douching; (e¢) dissociation of eye movements after stimulation; (f) no 
vestibular responses after stimulation, but hearing good; (g) conjugate deviation 
of the eyes after stimulation instead of a full nystagmus. 

In the hands of the most expert examiners, the rotation and caloric tests also 
servve as a definite aid in: 

1. The diagnosis of the location of lesions producing vertigo. Considering the 
great number of maladies and the wide range of lesions that can produce vertigo, 
the importance of the tests in indicating the location of the lesion can hardly 
be exaggerated. 

2. The differentiation between supratentorial and subtentorial intracranial 
lesions. In this field, the rotation and caloric tests are often of great value to 
the neurologist, especially in doubtful cases, since frequently in cases that are 
clinically vague, the appearance of certain vestibular findings makes the diagnosis 
as to subtentorial or supratentorial lesions startlingly clear. 

3. The localization of intracranial lesions. Experience has taught that vestibular 
findings show definite grouping for the various intracranial lesions, such as those 
of the frontal, parietal and occipital lobes, the pituitary body, the cerebellum, etc. 
In this phase, however, the picture is often complex and requires the utmost skill 
in interpretation. 

DISCUSSION 

Dr. GeorGE E. SHAMBAUGH, Chicago: The fundamentals that underlie the 
vestibular phenomena are quite simple. From the vestibular apparatus we obtain 
our sense of position in space from the macular, and our sense of rotation from 
the semicircular, canal. More important, however, than this special sense function, 
because it is more fundamental, is the part taken by the vestibular mechanism in 
the physiology of equilibrium. This function is dependent in a large measure 
on the continuous flow of tonus impulses from the vestibular end-organs to the 
skeletal muscles. These tonus impulses emanate from the maculae, as well as 
from the cristae, and we may not be able to determine which of these two con- 
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stitutes the more important source, but for the purpose of the Barany tests, w: 
utilize only impulses from the semicircular canals. 

The tonus impulses from the right labyrinth stimulate chiefly those skeletal 
muscles that produce movements to the left, and from the left labyrinth, those 
muscles producing movement to the right. The tonus impulses from the two ears 
are equal, and a state of equilibrium is preserved. Anything that increases or 
decreases tonus impulses from one labyrinth produces a disturbance of equilibrium 
and vertigo. Such disturbances may be produced by alterations in the peripheral 
mechanism in the labyrinth or by disturbance along the central pathways of the 
vestibular nerve. 

The constant flow of tonus impulses from the semicircular canals seems to 
be dependent on the to and from movements of endolymph brought about by cardiac 
pulsations. Most of the disturbances of equilibrium are apparently of vasomotor 
origin, since the duration is quite transitory and examinations fail to detect an) 
persisting depression of function. It is only when one has an opportunity to examine 
the direction of the nystagmus during an actual attack that it may be possible to 
determine whether a vasoconstriction or a vasodilatation is the cause of the 
disturbed equilibrium. As a matter of fact, this opportunity rarely happens 
because the attacks are so brief. If a vasoconstriction is the cause, tonus impulses 
from the affected labyrinth will be diminished and there will be a spontaneous 
nystagmus toward the opposite side. When a vasodilatation is the cause, the 
tonus impulses will be increased and there will be a spontaneous nystagmus toward 
the affected side. 

It happens occasionally that one has an opportunity to observe spontaneous 
nystagmus that is directed toward the affected side. This is in the early stages 
of a diffuse labyrinthitis, when congestion is the conspicuous alteration and there 
has not as yet developed an appreciable depression in the function of the end-organ. 

The opposite phenomenon, that of unilateral depression of tonus, is the one 
that we usually have the opportunity of observing, because this is the result of 
alterations that are more permanent. As already stated, any disturbance along the 
central pathways of the vestibular nerve may also produce disturbances of 
equilibrium because of an alteration in tonus impulses, but I am not prepared to 
say whether these alterations are always in the nature of a depression or whether 
they may not possibly be produced by an increase in tonus. 

In carrying out the vestibular tests, what we actually do is to increase the 
tonus impulses from one semicircular canal or another, and we observe the 
phenomenon of unbalance produced by this unbalance of tonus on the two sides. 
When the symptom of disturbed equilibrium for which the patient consults us is 
occasioned by alterations in the peripheral mechanism, the stimulation of this 
mechanism can produce only the reactions that emanate from a normal labyrinth 
except for the factor of intensity. When we stimulate the horizontal canal, we 
produce a horizontal nystagmus or no nystagmus at all, as the case may be, and 
when we stimulate the superior canal, we produce a rotary nystagmus. Exactly 
the same is true regarding the pointing reactions. The past pointing for both 
hands from overstimulation, when the vertigo is caused by alterations in the periph- 
eral mechanism, will be in the direction of the slow component of the associated 
nystagmus. 

When, however, there is a disturbance along the central pathways of the 
vestibular nerve and the peripheral mechanism is intact so that we may stimulate 
this nerve, instead of arousing responses from stimulation that are normal, we 
usually find that these responses are perverse, a horizontal nystagmus, for example. 
when it should be rotary and vice versa, and instead of getting normal past 
pointing, the past pointing is perverse; the two hands tend to converge or diverge 
instead of being drawn over to the same side. 

These are some of the fundamentals in the vestibular tests, and with these 
as a basis we can proceed to work out the diagnosis between a peripheral and a 
central lesion, but the working out of this diagnosis is not always clear sailing. 
For example, when attempting to determine whether the vestibular responses are 
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entirely lacking in one ear, we have some difficult hurdles to overcome. In the 
first place, by the rotation tests, we cannot eliminate more or less confusion because 
of the impulses that are aroused from the opposite labyrinth. In the second 
place, caloric stimulation is likely to fail us in just the cases in which we are most 
anxious to get assistance. 

In regard to the hearing mechanism, we all know how difficult it is to establisi: 

diagnosis of a total destruction of hearing with the other ear normal. The 
Barany noise apparatus fails us in just these cases for the obvious reason that 
when only a modicum of hearing is present and when we apply the noise apparatus 
to the normal ear, this modicum cannot be detected and we get the impression 
that there is no hearing. In the vestibular tests, we encounter obstacles just as 
formidable. The turning tests are not absolutely reliable for reasons that have 
already been stated. Caloric stimulation is particularly prone to fail us because 
of the difficulties in getting the caloric reaction when the fundus of the canal 
is blocked by granulations or swelling of the membrane or a collapse of the wall 
of the canal, or just congestion alone is enough to make it impossible to get 
caloric reaction. 

There is one more point to which I would call attention, and that is the 
unreliability of the pointing tests as a means of differentiation between peripheral 
and central lesions. 

I agree with Dr. Fisher in what he said about the value of the vestibular tests 
in diagnosing lesions of the cerebellopontile angle. I agree with him, too, in a 
general way, on the importance of these tests in diagnosing intracranial lesions. 
I see, however, definite limitations to the conclusions that we may draw from 
these tests, and experience has made me rather cautious about accepting the results. 

Dr. EuGENE R. Lewis, Los Angeles: Dr. Fisher has given us a comprehensive 
scientific discussion of the subject. There are three main divisions of reactions: 
(1) sensory, (2) motor and (3) systemic. Under stimulation, the vestibular 
mechanism produces a certain definite sensation of movement, a special sense, 
subserved by a special sense mechanism, such as the visual or auditory mechanisms. 
We may know least about what is concerned with vestibular sensations of motion, 
but we can examine these sensations of motion and compare them with what we 
do know of the normal responses to stimulation. If one feels that one is moving 
to the right when one is moving to the left, then the mechanism is not working 
normally. If stimulating the horizontal canals produces rotatory nystagmus, the 
mechanism is working but it is working in an abnormal manner. If stimulation 
produces no sensation of motion, movement of the eyes, past pointing or tendency 
to fall, but do@és produce pallor, sweat, nausea, vomiting and faintness, it is 
definite proof that the end-organ and nerve mechanism are functioning. The 
successful analysis of innumerable combinations of such reactions to stimulation 
is the problem of the otologist. 

Dr. MICHAEL ROSENBLUTH, New York (by invitation): I would like to ask 
Dr. Fisher this question: In the cases of his that came to autopsy, what percentage 
was there in which, during life, there was a definite labyrinthine picture indicating 
intracranial lesions in which at autopsy no such lesions were found? 

We all realize that no matter how valuable any test is, we cannot expect it 
to work unerringly in 100 per cent of the cases for which the test is intended. 
If, in the case for which a test is intended, we should occasionally get no reaction, 
it would not be so bad, but if in labyrinthine testing it were possible to get a 
classic picture of labyrinthitis indicating the existence of an intracranial lesion 
without the existence of such a lesion, then it is evident that the interpretation of 
the labyrinth reaction would occasionally actually mislead, and a neurologist might, 
in a doubtful case, if he was guided by such an interpretation, be misled into 
occasionally operating unnecessarily. 

Dr. J. Gorpon Witson, Chicago: I agree with Dr. Shambaugh that the 
pointing reaction is unreliable. In my experience nystagmus is more reliable, 


and is so because it is less influenced by cerebral factors. 











684 ARCHIVES OF OTOLARYNGOLOGY 


There are so many neurologic factors entering into a lesion of the posterior 
fossa that often a moderate-sized lesion is here less difficult to diagnose than a 
tumor of the cerebrum of corresponding size. In the latter, the caloric reaction 
is of help, as I have discussed on several occasions before this society. 

I should like to ask Dr. Fisher to enlarge on the value of the caloric irrigation 
test and the turning test. In many cases, you cannot turn the patient; he is too ill. 
In one of my cases of abscess of the brain, the abscess ruptured after turning 
the patient. If you can do the caloric test, what have you missed by not turning 
the patient? 

Dr. DouGctas MAcFARLANE, Philadelphia: I should like to ask Dr. Fisher 
his findings concerning one factor in vestibular examination and that is accommoda- 
tion. You will see that in cases of fracture there is dizziness from imbalance, 
but the normal side shows accommodation. That fact must be taken into con- 
sideration. If you examine cases a month after fracture, accommodation has set 
in. Another point is that in using hearing tests for evidence of tumors of the 
cerebellopontile angle, according to Cushing, considerable stretching may take 
place and the nerve deafness may not appear early, or it may appear early and 
the vestibular symptoms later. I should like to know Dr. Fisher’s opinion of 
accommodation. 

Dr. Lewis FisHEer, Philadelphia: I want to thank Dr. George Shambaugh 
for his discussion and to say that I fully concur with him in most of his 
observations, especially about the hazard of placing too much reliance on the 
presence or absence of past pointing. I have never been able to decide definitely 
how much reliance should be put on it. It is certain, however, that the presence 
of past pointing following stimulation of the ear is of greater significance than 
its absence. In a general way, the “past pointing” tests give the examiner some 
information about the cerebellar function. However, the duration of vertigo after 
turning offers much more reliable evidence as to cerebellar integrity. Thus a 
patient who has normal vertigo responses following rotation in a chair may be 
safely assumed to have a normal cerebellum. He certainly cannot have a large 
lesion of that organ. This is more reliable than the past pointing test. 

When considering the reliability of examination of the ear, one must assume a 
rational point of view. No field of medical research can be taken literally, be 
it a laboratory method or a clinical method. In cases of suspected labyrinthine 
suppuration in which the auditory canal is filled with edematous tissue or granula- 
tions, the caloric test might be less reliable, but- even then, the absence of responses 
would make one suspect a dead labyrinth. The presence of responses, however, 
would definitely indicate a functioning labyrinth. Above all it is well to remember 
that no method will function perfectly 100 per cent. 

Dr. Rosenbluth asks how many cases at autopsy proved the unreliability of the 
examination. Dr. Francis Grant and I went over the cases at the hospital of 
the University of Pennsylvania which were proved by operation or post mortem. 
It was surprising how few discrepancies there were in the predictions made and 
the actual findings. It is well to remember that the vestibular tests are extremely 
sensitive, and when we say lesion it does not always mean a large mass seen with 
the naked eye. The lesion may be very difficult to demonstrate even at autopsy. 
It may be simply a more or less temporary swelling of the arachnoid. In other 
words, pathologic vestibular phenomena do not necessarily indicate tumor or gross 
disease. They do, however, always indicate that there is some trouble along the 
vestibular pathways. These phenomena, when coupled with attending clinical phe- 
nomena, assume a great importance. In postoperative mastoid cases in which the 
patients are not doing well, vestibular phenomena appear long before paralyses of 
the cranial nerves or, hemiplegias. 

Dr. Gordon asked about the value of the vestibular tests in cerebellar localiza- 
tion; in spite of the many advances in neurosurgery and neurology, some cases 
remain doubtful to the last. It is frequently impossible to tell whether the 
location of the lesion is above or below the tentorium. If on vestibular examina- 
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tion the patient is made seasick, the lesion is supratentorial, and a subtentorial 
lesion can be excluded. 

As to the relative merits of the turning and caloric tests, the latter is the 
more reliable. I think, however, that rotation tests are most useful since they 
enable us to measure the duration of vertigo, which is so important in the study 
of cerebellar lesions. Marked impairment of vertigo is a strong corroborative 
finding indicative of a cerebellar lesion. The caloric test is most important when 
one is searching for a perversion of the eyes. When this movement approaches the 
vertical or is rotatory, it strongly indicates an intracranial lesion. 

In answer to Dr. MacFarlane, I would say that somehow I am altogether 
doubtful of the existence of the so-called accommodation nystagmus. I have had 
the same patients vary considerably from time to time in their after-turning 
nystagmus. I corroborate Dr. MacFarlane’s experience that a certain number of 
tumors of the cerebellopontile angle do not cause deafness until late in the disease. 
I have seen cases in which the hearing was fair almost to the end. These cases, 
however, can be diagnosed fairly early by an experienced examiner. 


AuRAL ACUITY AND LESIONS OF THE BRAIN: AUDIOMETRIC STUDIES. DrR. 
Dana W. Drury, Boston. 


In the order of importance, the human ear is the foremost of all receivers of 
sound. This “organ of hearing,” as it is sometimes called, has a marvellous range 
of sensitivity ; it can appreciate frequencies varying from about 20 to 20,000 double 
vibrations per second, and can also distinguish changes in intensity over a very 
large range. The ear, with its associated nerve endings, has also a remarkable 
power of analysis, being able qualitatively to resolve a complex note into its 
several components, and to discriminate between a number of different sounds at 
the same time. 

Ohm formulated a fundamental law in his statement that the ear recognizes 
as pure tones only those due to simple harmonic vibrations, and that it resolves 
any other complex vibration into its harmonic components, perceiving them as a 
summation of pure tones. This amounts to saying that the ear is capable of 
analyzing a complex tone into an harmonic series of simple tones. As everyone 
is aware, the ear is particularly sensitive to that characteristic of a sound which 
we call quality, which depends essentially on the number, intensity and distribution 
of the harmonic components into which a sound can be analyzed. Notes of the 
same pitch from a tuning fork, a violin, etc., to the ear are entirely different in 
quality and are instantly recognized. 

Some time ago a study was undertaken by us to determine standards or 
criteria of performance in various groups of persons who were regarded as having 
powers above the average, as the result of either superior health or a specialized 
training influencing the aural acuity. All members of the several groups were 
selected on the basis of absence of any demonstrable aural disease or impairment. 
The real goal was the standardization of a technic of observation which would 
permit the determination of significant relative acuity measurements and of quality 
interpretations under the usual conditions of clinical practice. In the collection of 
large amounts of data, care must be exercised both in recording and in interpreting. 
The average is but a mathematical quantity definding a linear relationship. The 
normal, on the other hand, is that person whose departure from the average 
assumes only insignificant proportions. 

At the time of observation, each subject was examined locally by an aural 
speculum; the audiogram was determined by the 1-A audiometer (Bell Telephone 
Laboratories, Inc.), and the curve of bone conduction was delineated by the Western 
Electric D-80904 bone conduction receiver. The 1-A audiometer is essentially a 
vacuum tube oscillator, equipped with the necessary controls for regulating the 
frequency and output. The oscillator generates single frequency oscillating electric 
currents which produce tones in the especially designed receiver. By means of the 
controls, tones of any one of the several pitches at octave or half octave intervals 
may be produced, and the intensity of these tones may be varied over a wide range. 
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In conclusion, it can be said that: 

1. We made an audiometric study of 291 cases of lesion of the brain. These 
cases were divided into twelve groups. Nearly one-half the series were studied 
both before and after operation. 

2. The most striking single feature is the lack of report of deafness in the 
history and the demonstration by objective means of its presence. The allocation 
of the failure of the upper tones superior to the speech area is the patent explana- 
tion of this seeming contradiction. 


3. The indications in the several groups suggest that careful audiometric study 
may prove to be of aid in the diagnosis and localization of lesions of the brain. 


DISCUSSION 


Dr. SAMUEL J. Crowe, Baltimore: I regret that Dr. Drury did not make in 
addition the usual tuning fork tests. As yet we cannot rely on audiometer tests 
alone for diagnosis. A skilled internist may, by looking at an electrocardiogram, 
deduct with reasonable accuracy the location and type of lesion in the heart that 
is responsible for the abnormalities in the curve; at the present time, the otologist 
is unable to interpret in any such manner the audiogram. We are not even sure 
of such fundamental facts as the anatomic location or the etiology of a lesion. 

An impairment for high tone perception in the curve is usually due to a lesion 
in the end-organ or spiral ganglion of the basal coil, but may be due to a pure 
lesion of the middle ear. We do not know what type of hearing defect, if any, 
results from a lesion of the central auditory pathways, the temporal lobe or the 
various association tracts in the brain. 

These and many other essential facts necessary for the interpretation of audio- 
grams can be determined in no other way than by the correlation of large numbers 
of functional tests with the gross and histologic observations at autopsy. 

Dr. Drury has made a curve for bone conduction as well as for air conduction 
tests. He has tested bone conduction from 128 to 8,000 double vibrations. We 
have never been able to obtain reliable results from bone conduction tests with 
frequencies above 1,500 double vibrations. Bone conduction tests are inaccurate 
under the best conditions, and too much weight cannot be given to such tests 
made on sick, drowsy or stupid patients. 

Dr. Drury has made composite curves of groups of from seventy-five to eighty 
audiograms to illustrate the effect on the hearing of frontal, parietal, temporal, 
occipital and cerebellar tumors. Before drawing any conclusions in regard to intra- 
cranial pressure or tumor effects, it is necessary to examine the drum, make 
tuning fork tests and, above all, separate the patients into age groups. C. C. Bunch, 
in 1929, made some observations on the age, sex and race variations in auditory 
acuity, and more recently he has made a statistical study of the effect on the 
auditory acuity in patients with arteriosclerosis, hypertension, syphilis and malignant 
growths. All of these factors must be taken into consideration when attempting to 
correlate audiometer charts and lesions of the central nervous system. 


Dr. Tuomas J. Harris, New York: In the face of this complete study I 
hesitate to criticize, but I am somewhat of a doubting Thomas as to whether this 
work will bring to the otologist and neurologist a means of aid in diagnosing 
tumors of the cranium. For many reasons, Dr. Drury seems to have arrived at the 
conclusion that there seems to be a relation between the high tone depression and 
tumors of the brain; in other words, that the high tones are uniformly lacking 
in cases of abscess of the brain. In order for us to be able to take fast hold of 
this fact, there should be a series of control cases. Lacking this, are we at liberty 
to assert that only in conditions of the brain do these results take place? Is it 
not possible that if we were to take 300 cases of organic disease of the body 
elsewhere, there would not be a uniformity of results? With lowering of the 
general vitality, would there not be a lowering of response in the higher registers ? 
In cases in which the body functions are below par, I think that there would be 
a probable result. 
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Dr. J. Gorpon WI son, Chicago: Considering the possible relation of Paget’s 
disease to otosclerosis, it is interesting to see an audiogram from a case of Paget's 
disease, the first I have ever seen published. What can Dr. Drury tell us about 
this particular case? 

Dr. RoBERT SONNENSCHEIN, Chicago: I am not certain whether or not it was 
stated that the Rinne test was positive. It is important to remember, as I have 
always insisted, that the mere fact of whether a Rinne test is negative or positive 
does not give full information. There is a positive Rinne test whenever the air 
conduction is longer than bone conduction, whether it is by a few seconds or by 
a long period. At the same time, we say that a Rinne test is negative when the 
bone conduction is longer than the air conduction, whether by a few seconds or by 
a longer period. It is possible to have a positive Rinne test, namely, air con- 
duction longer than bone conduction, but both shorter than normal, which is an 
indication of degeneration of the auditory nerve. It is therefore important to 
know the exact nature of the Rinne test: whether it is positive or negative, and 
to what degree the air or the bone conduction predominates. This can best be 
found out by using a tuning fork, in the usual manner of performing the Rinne test. 


Dr. Harvey FLETcHER, New York: One thing was evident, if you take 
air conduction in the audiogram and compare it with bone conduction, you will 
see that the latter fell about the same amount. As I saw each slide, I judged that 
the lowering was about the same. Some cause produced the same results qualita- 
tively and quantitatively. This seemed to indicate that there was nothing wrong 
with the middle ear, but that there was trouble in the internal ear producing general 
lowering of the efficiency of the nervous system. 

Dr. Dana W. Drury, Boston: I wish to take this opportunity of thanking the 
gentlemen who have so kindly discussed my paper. I am in accord with their 
criticism. I have nothing further to add except that I think that there may be a 
correlation between the amount of field contractions in the eye and the high tone 
depression of the ear. 


AupiTory TEsts IN CASES OF MARKED OR COMPLETE UNILATERAL DEAFNESS. 
Dr. C. C. Buncnu, Department of Oto-Laryngology, Washington University, 
St. Louis (by invitation). 


The problem of standardization of the functional test of hearing has been the 
béte noire of otologists. Committee after committee, both national and international, 
has endeavored to bring order out of chaos, but a critical glance through the current 
journals reveals almost as great confusion today as existed at the beginning of 
the present century. 

Audiometry has since its advent been subject to the keenest scrutiny by 
otologists. Has audiometry solved the problem of standardization? Does the 
information secured by audiometric methods add to that which could be obtained 
by methods already in vogue? Are audiometric tests practical from the stand- 
point of time and expense? Are the results secured capable of clinical interpreta- 
tion? Are they actually factual? These questions can be answered only by time 
and experience, and the pitfalls of technic and interpretation should be made known. 

One of the earliest criticisms of audiometric methods arose because in using 
the telephone receiver it is brought in contact with the head and offers the pos- 
sibility for the transfer of energy to the perceptive apparatus through the medium 
of the cranial bones rather than through the air alone. The German investigators 
have apparently decided against the telephone receiver in favor of the loudspeaker, 
but the necessity of stimulating each ear separately has caused the American 
investigators to prefer the receiver in spite of this criticism. 

The statement has been made by some writers that because of this transmission 
by direct contact between the telephone receiver and the head, it is impossible 
to eliminate the perception of the ear not being tested, and therefore the results 
secured by audiometric tests are false and lead to false conclusions. 
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Various methods have been devised to eliminate the effects of one ear when 
the other is being tested, especially when there is a marked difference in the 
acuity of the two ears. These methods usually take the form of simple closure 
of the external canal, the use of a stream of air or water in the canal or the 
production of a noise. The last method has been called masking. ‘Barany devised 
his “Larm” apparatus for this purpose, and it has been rather widely used by 
later otologists. Some object to the use of this Larm since by its mechanical 
structure it is not possible to confine the sound entirely to the ear that should 
be masked, and therefore to a certain extent it masks the ear that is being tested. 
Moreover, the sound it produces is so loud and disagreeable to the patient that 
it tends to distract his attention. However, scientifically, the chief objection to 
the Barany noise apparatus is that no two produce sounds of the same pitch or 
loudness, and they, therefore, cannot be standardized. Since the use of a sound 
for masking seemed the most simple for this study, other types of masking 
apparatus were sought. 

One type that has been described is in the form of a telephone receiver con- 
nected in an oscillating electric current, preferably a current that produces a 
very impure rather than a pure tone. One of the simplest forms consists of a 
telephone receiver connected through an ordinary doorbell transformer with vari- 
able voltage steps to an ordinary alternating current lighting circuit. The cur- 
rent, while being rated for electric appliances at say 60 cycles, will give a tone 
far from pure. The voltage steps of the transformer will provide variable steps 
of loudness, for it seems almost axiomatic that one should not use louder masking 
sounds than necessary. 

A commercial buzzer, which also serves admirably for this purpose, is the 
Western Electric 3-A buzzer audiometer. This produces a very complex buzzing 
noise and is provided with an intensity regulating dial similar to the dials used 
on the other Western Electric audiometers. 

The records presented in this study were made by using one of the latter type 
of buzzers. The tests were not made in a sound-proof room for the reason that 
noises were used in masking and the effects of the sound-proofing would by the 
nature of the experiment be vitiated. 

In order to test the claim that a masking noise will, to a large extent, elimi- 
nate the hearing in the opposite ear, a series of normal observers was tested with 
the 1-A Western Electric audiometer both with and without the opposite ear 
masked. The telephone receiver from the audiometer used for masking was held 
in close contact with the ear not being tested by an ordinary spring head band. 
A soft rubber ear cushion was used to confine more closely the sound energy to 
the ear that was being masked. With the buzz from the 3-A audiometer con- 
tinuously sounding in this receiver, the tests were conducted on the opposite side 
in the routine manner. 

No attempt has been made to prove that masking sounds applied to the good 
ear in cases of unilateral deafness do not effect the hearing in the deafened ear. 
It has in fact been shown that such masking does effect the opposite ear at least 
in normal cases. It has also been shown that by the proper selection of masking 
apparatus and with proper intensity control it is possible to prevent the hearing 
of the good ear from entering into consideration when audiometric tests are 
being done in cases of marked unilateral deafness. 


DISCUSSION 


Dr. Harvey FLETCHER, New York: There are one or two points I should 
like to emphasize. I am happy to see this audiometer used for the first time. 
When I presented this matter five or six years ago, I outlined how this instru- 
ment could be used for masking, but I do not believe anyone has used it since. 
These audiograms indicate one or two points: You can introduce a masking 
tone into one ear without interfering with the hearing in the other ear. You 
may be interested in our experience in the telephone business. For a long time 
we thought that in using the telephone the noise in the room caused interference 
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by entering the free ear and that all you had to do was to put the hand over the 
free ear and you could hear better. However, careful experiments indicated that 
was not true. The noise goes under the receiver in the good ear. The noise in 
the room does not interfere with telephone conversation by going into the free 
ear. In an extensive investigation we put a loud noise in the free ear, and made 
recognition tests of speech going into the other ear. There was no interference. 
There is a tendency to distract; you have to pay more careful attention, but you 
can hear just as well. You cannot safely go beyond 60 sensation units with the 
masking tone until you know where the level of hearing is in the good ear. If 
you find that this level is 30 or 40 down, then you can raise the masking noise 
to 90 or 100 units. 

Dr. L. W. Dean, St. Louis: Masking is very essential in making any kind 
of a hearing test. The more one uses masking and becomes familiar with its 
action, the more reliable are the results. There is one objection to the use of 
masking and that is, it is always possible that the ear masked is not completely 
excluded, and if there is only a minimal amount of hearing in the unmasked ear, 
this remnant of hearing may not be detected in making the test. 


Dr. E. P. FowrLer, New York: After listening to Dr. Bunch, you may 
wonder why it is necessary to have a sound-proof room for testing the ear. The 
reason is that, whereas a steady tone that just masks the testing sound has very 
little effect on the opposite ear, on the other hand, loud noises and particularly 
noises changing in intensity have considerable more effect on the ear being tested 
both psychologically and physically. So it is quite a different thing whether we 
test one ear while the other is masked with a continuous faint noise, or whether 
it is masked with a changeable or loud noise. But I have found that the best 
method of masking is to produce the masking sound near the drum by placing a 
small nozzle in the canal and forcing through this air with sufficient pressure to 
obtain the desired masking effect. It is possible by this device to mask over and 
even under sounds 100 sensation units loud. 


Dr. ROBERT SONNENSCHEIN, Chicago: In many cases in which it is desired 
to mask an ear, particularly in a home, it is impossible to have an electric appa- 
ratus handy. Several years ago, Dr. Norval H. Pierce suggested fitting a hard 
rubber tip on the end of the stem of a tuning fork, and then placing this tip in 
the external auditory canal while the fork was vibrating. This acted as a very 
good noise apparatus, but, of course, it was limited to the time of the period of 
vibration of the fork employed. Naturally, the fork had to be removed and again 
excited from time to time. However, it served a useful purpose and could be 
used at a bedside, either at home or in the hospital, when a more elaborare appa- 
ratus was not available. 

Dr. E. P. FowiLer, New York: Did the sound not go through the head? 


Dr. SONNENSCHEIN: To a certain extent, everything goes through the head; 
you cannot prevent transmission of the sound from one side to the other. 


Dr. FowLER: Oh yes you can. 

Dr. C. C. Buncnu, St. Louis: This discussion seems to have taken a his- 
torical trend. In 1918, when I began working with the audiometric tests, Dr. 
Dean, under whom the work was conducted, insisted that some method of mask- 
ing be used. At that time we rigged up an electric buzzer consisting of a telephone 
receiver connected through a 60 vibration electric tuning fork. Later, we con- 
nected a telephone receiver through a doorbell transformer to the ordinary 60 
cycle alternating current lighting system. This proved very satisfactory, and it was 
not until I was associated with the Johns Hopkins Otological Research Laboratory 
that a Western Electric 3-A audiometer was available for this type of work. 


A PNEUMOTYMPANIC VIBRATOR. Dr. Jonn C. LEsTER, New York. 


By adopting a modification, or an adaptation, of the principle of the pneumatic 
type of vibrator, as represented in the Siegle pneumatic speculum or otoscope or 
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the Delstanche rarefacteur, I have been able to develop a pneumatic vibrator of 
simple design which will safely accomplish all that can be claimed for either of 
the instruments mentioned, or similar instruments, except perhaps for diagnostic 
purposes. 

The device consists of a precision tube about 4 inches (10.16 cm.) long and 
¥% inch (1.27 cm.) in thickness (outside diameter). A specially designed piston 
with terminals recessed at either end so as to fix and retain two imbalanced 
springs makes up the motivating apparatus, or power plant. Two corrugated 
nipples at either end of the larger, or outside, tube are permanently attached, 
the device being practically fool-proof and indestructible, and are made to receive 
a ¥% inch (0.8 cm.) flexible rubber tubing with a special rubber bulb attached at 
the distal end and an olive-shaped vulcanized external metal tip at the other, or 
proximal, end. The vulcanized metal tip is cushioned with a soft piece of rubber 
tubing, not only better to “occlude” the external meatus, but also to prevent pain 
caused by undue pressure. 

The complete apparatus, as herein described, makes for a simple and efficient 
tympanic vibrator which will not only motivate the entire drum membrane in 
suitable cases, but also stimulate the tympanic plexus and possibly mobilize the 
ossicular chain as well. 

By attaching the device to a Siegle pneumatic speculum or otoscope, I have 
been able actually to observe its action in a given case. Besides it has been pos- 
sible not only to observe the action of the vibrator, but also to note that with 
one impulse given to the vibrator by the operator, there have not been over 
thirty recoils per minute with resultant positive and negative pressure to the 
tympanum and adnexa. Of course, the force of the impulse given to the bulb 
will naturaliy both increase and decrease the number and force of the recoils, 
but in no case will it be possible to create more than a pressure estimated at 
about 5 pounds, a fact that is due to the limited resilience of the springs and the 
mechanical limitation of the piston. 

The advantages of this device are: 

1. Simplicity. It can be used by the specialist or the general practitioner in 
suitable cases. 

2. Adaptability. It can be used for any patient requiring aural massage, young 
or old, with absolute safety, there being at the most only about 5 pounds of 
positive or negative pressure possible. 

3. Indestructibility. It will last a lifetime, the working parts being concealed 
and needing no care or lubrication. 

4. Availability. It can be used even by the patient, under the advice of the 
attending aurist, when frequent visits are impossible or seemingly unnecessary. 





Saturday Morning Session, June 20, 1931 


Tue OperATIVE TREATMENT OF "FACIAL PALSY BY THE INTRODUCTION OF 
NERVE GRAFTS INTO THE FALLOPIAN CANAL AND BY OTHER INTRATEM- 
PORAL METHODS. Srr CHARLES BALLANCE, London. 


Anastomosis Operation—The first plan we made was to discover whether 
previous experiments which had been performed in uniting the various nerves of 
the neck to the divided facial nerve had been vitiated in any way by the possi- 
bility that the two cut ends of the facial nerve had in part reunited. In all of 
the experiments performed, the facial nerve was removed from the aqueduct of 
Fallopius by avulsion or other means. In a Rhesus monkey, for example, by 
gentle traction on the proximal stump of the facial nerve, 3 cm. of the nerve 
came away. Thus the nerve was avulsed from the side of the pons, and as the 
nerve came away, cerebrospinal fluid escaped. 
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In some of the anastomosis experiments on monkeys, as in operations on man, 
there are associated movements. These occur when the hypoglossal, descendens 
noni or glossopharyngeal nerves are united to the facial nerve. In the case of 
a woman for whom hypoglossal facial anastomosis was done, nine years ago, a 
ripple of muscle contractions occurred over the face during fixation of the tongue 
and swallowing. The new method we recommend gets rid of all associated 
movements. 

Intratemporal Operations—A fundamental principle of surgery is that when 
an artery is injured, the vessel must be treated at the site of the bleeding. This 
principle is true also in regard to nerves. The injured nerve should be treated 
at the site of the injury. Because the facial nerve lies in a long bony tube in 
the temporal bone is no reason why a fundamental principle of surgery should 
be ignored. We did not come to any sudden conclusion, but rather it was a slow 
growth of opinion in consequence of the wonderful results obtained. 


1. Various lengths of the facial nerve were removed from the fallopian canal, 
reversed and replaced in the canal. 


2. The facial nerve was divided in the fallopian canal and decompressed on 
either side of the section for some distance. 


3. Various lengths of the facial nerve were removed from the fallopian canal 
and replaced by similar lengths of the nerve of Bell, of the descendens noni 
nerve, of the intercostal nerve and of the intercostohumeral nerve. 

Further experiments seem to show that any nerve, motor or sensory, is effec- 
tive for the purpose in view as long as it is of suitable size to fit in between the 
divided ends of the facial nerve. Probably, after the removal of the damaged 
portion of the facial nerve, 5 mm. of graft will be sufficient in most cases. 

Decompression of the facial nerve is not a new operation. It was done in 
1908 by Alt, but its importance has now been generally recognized. We have 
laid down as a fundamental principle not only that means should be employed 
to unite the divided ends of the facial nerve in the facial canal, but that it must 
be decompressed. If there is intracranial pressure and a large craniectomy is 
done, there is no real decompression till the dura mater is opened. The same 
thing is true of the facial nerve in the facial canal. The periosteal fibrous sheath 
must be slit. It lies around the neural sheath of the nerve. Unless you do as 
we suggest, you will not get the best results. That, we think, is a new principle, 
and we look on it as fundamental. 

In anastomosis operations, when recovery takes place, the nerve impulses find 
and travel along a new pathway. The essential thing is that the center in the 
brain and the end-organs in the muscles should be intact. 

As to the question when to operate, the time to operate is now. No delay is 
justifiable. 

You may ask whether in suppurative cases operation should be done. The 
answer is that slight suppuration is not a risk if you look after the patient 
yourself. 

The size of the fallopian aqueduct varies with the size of the head of the 
patient. In man, it is advisable to complete the radical mastoid operation if it 
has not already been done, except in cases like those of Bell’s palsy, in which 
the operation involves only the lower half of the descending portion of the fal- 
lopian canal. We are not in favor of an operation that displaces the facial nerve 
from the fallopian canal. 

DISCUSSION 

Dr. ArtHuR B. Durer, New York: I want to tell you what a wonderful 
privilege it has been to have worked with Sir Charles Ballance. He is really 
a great man; none of us have overestimated him, and nobody can. I look on 
him as the Burbank of neurologic surgery. On looking over our work, I find 
that I have unconsciously been aiding and abetting the greatest heretic of modern 
surgeons. I have helped him to do things in this work that would make the 
past generation of neurologic surgeons turn over in their graves, and that will 
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create a great deal of thinking on the part of the present generation. He has told 
you that I have been able to help him demonstrate things that he has had in mind to 
do for years, but which now have proved beyond peradventure. After anasto- 
mosis of the sympathetic with the phrenic nerve, we have stimulated through 
the anastomosis and made the diaphragm move. After division of the sympa- 
thetic nerve, a motor nerve anastomosis has recovered the resultant ocular defects. 
The surgical world must sit up and take notice of this. 

Most of you are interested in this demonstration because of the practical 
results it may bring to surgery. The greatness of the work of Sir Charles lies 
in the fact that, having started out to demonstrate that some sensory nerve might 
be used to recover a facial palsy, thus avoiding associated movements which 
resulted from anastomoses with motor nerves like the hypoglossal or spinal 
assessory nerves, he has been willing to throw all this work of many years into 
discard without a murmur, because we have just, by the way, discovered some- 
thing superior. It is with a genuine thrill that I stand with him while he pre- 
sents the surgical world with the facts and offers them this operation, which 
cures facial paralysis without any associated movements. We have shown twenty 
animals with different nerves and varying lengths to prove this. All of the 
motor nerve anastomoses have successfully cured the facial palsy, but have 
inevitably been marred by associated movements. The sensory nerves have not 
been entirely satisfactory, although they do recover motor contractibility and 
eliminate associated movements. We have eliminated many of the surgical diffi- 
culties by offering for use a graft from a nerve that is simple and easy to find, 
the external respiratory nerve of Bell. Of course, it is not a simple operation 
to decompress the facial nerve and put the graft in, but it is much easier for 
the otologist than the anatomic dissection of the neck, and it avoids the scar, 
which may be disfiguring. The difficulties are not insurmountable and will 
become very intriguing. The procedure requires patience and many experiments 
on the cadaver, the only kind of experience that will help you individually. 





Directory of Otolaryngologic Societies * 


NATIONAL 


AMERICAN MEpICcAL ASSOCIATION, SECTION ON LARYNGOLOGY, 
OToLoGy AND RHINOLOGY 
Chairman: Dr. Gabriel Tucker, Bronchoscopic Clinic, Hospital of the University 
of Pennsylvania, Philadelphia. 
Secretary: Dr. John J. Shea, 1018 Madison Ave., Memphis, Tenn. 
Place: New Orleans. Time: May 9-13, 1932. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. J. F. Barnhill, Miami Beach, Fla. 
President-Elect: Dr. S. Hanford McKee, 1528 Crescent St., Montreal, Canada. 
Executive Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha. 
Place: Montreal, Canada. Time: 1932. 

AMERICAN BRONCHOSCOPIC SOCIETY 


President: Dr. Louis H. Clerf, 128 S. 10th St., Philadelphia. 
Secretary: Dr. Richmond McKinney, 899 Madison Ave., Memphis, Tenn. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. George E. Shambaugh, 122 S. Michigan Ave., Chicago. 
Secretary: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND 
OTOLOGICAL SOCIETY 


President: Dr. Max A. Goldstein, 3858 Westminster Pl., St. Louis. 
Secretary: Dr. R. L. Loughran, 33 E. 63d St., New York. 


AMERICAN OTOLOGICAL SOCIETY 
President: Dr. David H. Walker, 101 Bay State Rd., Boston. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 
New ZEALAND BRITISH MEDICAL ASSOCIATION, EAR, NOSE AND 
THROAT SECTION 
Chairman: Dr. James Hardie Neil, Auckland. 


Secretary: Dr. W. Gillies Borrie, Auckland. 
Time: March 28, 1932. 


SECTIONAL 


EAsTERN New York Eye, Ear, NosE AND THROAT ASSOCIATION 


President: Dr. F. M. Sulzman, 1831 5th Ave., Troy. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday of October, November, March, April, May and June. 


New ENGLAND OTOLOGICAL AND LARYNGOLOGICAL SOCIETY 


President: Dr. Harry P. Cahill, 520 Commonwealth Ave., Boston. 
Secretary-Treasurer: Dr. Lyman G. Richards, 319 Longwood Ave., Boston. 


Pactric Coast OTOoO-OPHTHALMOLOGICAL SOCIETY 


President: Dr. Chester H. Bowers, 1136 W. 6th St., Los Angeles. 
Secretary-Treasurer: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Albert E. Hillis, 1115 Pacific Ave., Tacoma, Wash. 
Secretary-Treasurer: Dr. Francis A. Brugman, 806 Cobb Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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Stoux VALLEY Eve anp Ear ACADEMY 
President: Dr. Claude T. Uren, City National Bank Bldg., Omaha. 
Secretary-Treasurer: Dr. Frederick H. Roost, 420 Trimble Bldg., Sioux City, 
Iowa. 
Place: Fontanelle Hotel, Omaha. Time: November, 1931. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON EyE, Ear, 
NosE AND THROAT 
Chairman: Dr. Fletcher D. Woodward, Box 162, University, Va. 
Secretary: Dr. W. D. Gill, 323 Medical Arts Bldg., San Antonio, Texas. 
Place: New Orleans. Time: November, 1931. 
SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 

President: Dr. C. W. Ellis, 215 N. Walnut St., Lansing. 
Secretary: Dr. H. B. Weinburgh, 301 Seymour St., Lansing. 
Time: Third Thursday of alternate months. 


STATE 
CoLtoraDo OToO-LARYNGOLOGICAL SOCIETY 
President: Dr. F. J. Peirce, 511 N. Main St., Pueblo. 
Secretary: Dr. Rex L. Murphy, Metropolitan Bldg., Denver. 
Place: Assembly Room of Metropolitan Bldg. Time: First Saturday of each 
month from October to May. 
Connecticut STATE MeEpIcAL Society, SECTION ON Eve, Ear, 
NosE AND THROAT 
President. Dr. M. H. Merriman, 115 Prospect St., Waterbury. 
Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St., Hartford. 
Eye, Ear, NosE AND THROAT CLUB OF GEORGIA 
President: Dr. William L. McDougall, 50 Whitehall St., S. W., Atlanta. 
Secretary-Treasurer: Dr. William O. Martin, Jr., 412 Medical Arts Bldg., Atlanta. 
INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. John W. Carmack, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. J. Kent Leasure, 23 E. Ohio St., Indianapolis. 
Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Gordon F. Harkness, 215 Main St., Davenport. 
Secretary-Treasurer: Dr. W. F. Boiler, 105 East Iowa Ave., Iowa City. 


MICHIGAN STATE MEDICAL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. Wilfred Haughey, 303 Post Bldg., Battle Creek. 
Secretary: Dr. H. O. Westervelt, 239 Pipestone St., Benton Harbor. 
MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OtTO-LARYNGOLOGY 
President: Dr. Douglas Wood, 74 S. 9th St., Minneapolis. 
Secretary-Treasurer: Dr. W. E. Camp, Medical Arts Bldg., Minneapolis. 
MonTANA ACADEMY OF OTO-OPHTHALMOLOGY 
President: Dr. L. H. Huber, Livingston. 
Secretary: Dr. A. W. Morse, Phoenix Bldg., Butte. 
Time: Semi-annually. 
NortH DaKota ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. F. L. Wicks, Valley City. 
Sceretary-Treasurer: Dr. W. L. Diven, National Bank Bidg., Bismarck. 


Orecon ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. H. M. Hendershott, 193, 11th St., Portland. 
Secretary: Dr. Andrew J. Browning, 418 Mayer Blidg., Portland. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 
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Rope IsLaAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. Raymond F. Hacking, 105 Waterman St., Providence. 
Secretary: Dr. Herman A. Winkler, 224 Thayer St., Providence. 
Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. W. R. Thompson, 600 W. 10th St., Fort Worth. 
Secretary: Dr. A. F. Clark, 414 Navarro St., San Antonio. 


Utan OPHTHALMOLOGICAL SOCIETY 


President: Dr. F. M. McHugh, 17 Exchange P1., Salt Lake City. 
Secretary-Treasurer: Dr. W. Leroy Smith, Erza Thompson Bldg., Salt Lake City. 


Vircinia SOcrETY OF OTOLARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. C. P. Jones, 3117 West Ave., Newport News. 
Secretary-Treasurer: Dr. Henry Grant Preston, Harrisonburg. 


West Vircrnta STATE MeEpicat AssocraTION, Eye, Ear, Nose 
AND THROAT SECTION 
President: Dr. G. A. Smith, Montgomery. 
Secretary: Dr. O. H. Bobbitt, Medical Arts Bldg., Charleston. 


LOCAL 
ACADEMY OF MEDICINE OF NORTHERN NEw JERSEY, SECTION ON 
Eve, Ear, NosE AND THROAT 
Chairman: Dr. Charles W. Buvinger, 50 Washington St., East Orange. 
Secretary: Dr. Earl LeRoy Wood, 192 Roseville Ave., Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


ATLANTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. W. L. McDougall, 50 Whitehall St., S.W., Atlanta, Ga. 
Secretary: Dr. William O. Martin, Jr., 412 Medical Arts Bldg., Atlanta, Ga. 
Place: Academy of Medicine, 38 Prescott St., N. E. Time: 8 p. m., last Thursday 

of each month. 


BALTIMORE City MeEpicat Society, SECTION ON OTOLOGY 
AND LARYNGOLOGY 
Chairman: Dr. William R. McKenzie, 11 E. Chase St., Baltimore. 
Secretary: Dr. James J. Chisolm, Medical Arts Bldg., Baltimore. 
Place: 1211 Cathedral St. Time: 8:30 p. m., last Friday of each month. 


BuFFALO OTo-LARYNGOLOGICAL SOCIETY 
President: Dr. John F. Healey, 925 Delaware Ave., Buffalo. 
Secretary-Treasurer: Dr. Herrmann E. Bozer, 468 Delaware Ave., Buffalo. 
Place: Buffalo Club. Time: Second Tuesday of each month from September to 
May, inclusive. 


CuicaGo LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. Howard C. Ballenger, 25 E. Washington St., Chicago. 
Secretary-Treasurer: Dr. Austin A. Hayden, 25 E. Washington St., Chicago. 
Place: Medical and Dental Arts Blidg., 185 N. Wabash Ave. Time: 6 p. m, 
first Monday of each month from October to May. 


CINCINNATI OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Edward D. King, 707 Race St., Cincinnati. 
President-Elect: Dr. M. F. McCarthy, Union Central Bldg., Cincinnati. 
Secretary-Treasurer: Dr. Samuel Seltz, Provident Bank Bldg., Cincinnati. 
Place: University Club. Time: 6:45 p. m., second Tuesday of each month from 
October to May. 
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CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. William V. Mullin, 9204 Euclid Ave., Cleveland. 
Secretary: Dr. H. C. Rosenberger, 2064 E. 9th St., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OTOLARYNGOLOGY 

Chairman: Dr. Ralph Butler, 2007 Chestnut St., Philadelphia. 

Clerk: Dr. Karl M. Houser, 1826 Pine St., Philadelphia. 

Place: College of Physicians. Time: 8:30 p. m., third Wednesday of each 
month from October to June. 

Co_umMBuS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
Chairman: Dr. Ivor Clark, 188 E. State St., Columbus, Ohio. 
Secretary-Treasurer: Dr. Francis W. Thomas, 327 E. State St., Columbus, Ohio. 
Time: First Monday of each month. 

DaLLtas ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

President: Dr. L. M. Sellers, 1717 Pacific Ave., Dallas, Texas. 

Secretary: Dr. W. Mood Knowles, 1717 Pacific Ave., Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month from 
October to June. The November, January and March meetings are devoted to 
clinical work. 

Des Moines ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Cecil C. Jones, 1121 Equitable Bldg., Des Moines, Iowa. 
Secretary-Treasurer: Grace Doane, 614 Bankers Trust Bldg., Des Moines, Iowa. 
Time: Third Monday of each month, September to May, inclusive. 


Detroit OToO-LARYNGOLOGICAL SOCIETY 
President: Dr. Raymond Goux, 1551 Woodward Ave., Detroit. 
Secretary-Treasurer: Dr. R. Lee Laird, 513 David Whitney Bldg., Detroit. 
Place: Maccabees Bldg. Time: Third Wednesday evening of each month from 


October to May. 


Fort WortH Eye, Ear, NosE aND THROAT SOCIETY 
President: Dr. J. J. Richardson, 606 Penn St., Fort Worth, Texas. 
Secretary-Treasurer: Dr. R. H. Needham, 1304 Medical Arts Bldg., Fort Worth. 

Texas. 
Place: University Club. Time: 6:30 p. m., first Friday of each month except 
July and August. 


Houston ACADEMY OF MEDICINE, Eye, Ear, NosE— anD THROAT SECTION 
President: Dr. Claude C. Cody, 1306 Walker Ave., Houston, Texas. 
Secretary: Dr. J. M. Robinson, Eye, Ear, Nose and Throat Hospital, Houston, 

Texas. 
Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., first Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. B. J. Larkin, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 
Place: Indianapolis Athletic Club. Time: 6:30 p. m., second Thursday of each 
month from October to May. 


Kansas City Society oF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. W. E. Keith, 1103 Grand Ave., Kansas City, Mo. 
Secretary: Dr. O. S. Gilliland, Professional Bldg., Kansas City, Mo. 
Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 


Lonc Beacu Eye, Ear, Nose anp THROAT SOCIETY 
President: Dr. R. R. Montgomery, 102 Pine Ave., Long Beach, Calif. 
Secretary-Treasurer: Dr. Russell T. Uhls, 823 Security Bldg., Long Beach, 

Calif. 
Place: Pacific Coast Club. Time: Last Wednesday of each month from Septem- 
ber to June. 
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Los ANGELES County MEpIcAL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. Eugene R. Lewis, 727 W. 7th St., Los Angeles. 
Secretary-Treasurer: Dr. J. Frank Friesen, 727 W. 7th St., Los Angeles. 
Place: California Hospital, assembly room. Time: 8 p. m., first Monday of 
of each month, May to November, inclusive. ‘ 


MepicaL SocrETy OF THE CouNTYy oF KINGs, SECTION ON 
OTOLARYNGOLOGY 
Chairman: Dr. Edward Leo Berger, 903 Park Place, Brooklyn. 
Secretary-Treasurer: Dr. Oscar Rodin, 893 Eastern Parkway, Brooklyn. 
Place: Library Bldg., County Society, 1313 Bedford St., Brooklyn. 
Time: 9 p. m., second Wednesday of January, March, May and November. 


MEpDIcAL SOCIETY OF THE DiIsTRICT OF COLUMBIA, SECTION ON 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
Chairman: Dr. James A. Flynn, 1511 Rhode Island Ave., Washington. 
Secretary: Dr. E. R. Gookin, Medical Science Bldg., Washington. 
Place: 1718 M St., N. W. Time: 8 p. m., third Friday of each month. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


THE MILWAUKEE OTO-OPHTHALMIC SOCIETY 
President: Dr. Edward R. Ryan, 425 E. Water St., Milwaukee. 
Secretary-Treasurer: Dr. O. P. Schoofs, 120 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Hilliard Wood, 700 Church St., Nashville. 
Secretary-Treasurer: Dr. H. C. Smith, Medical Bldg., Nashville. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month. 


New ORLEANS OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. W. R. Buffington, 211 Camp St., New Orleans. 

Secretary-Treasurer: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: January to June and October 
to January—third Thursday of each month. 


New YorK ACADEMY OF MEDICINE, SECTION OF LARYNGOLOGY 
AND RHINOLOGY 
Chairman: Dr. John M. Loré, 240 West End Ave., New York. 
Secretary: Dr. Robert E. Buckley, 2 E. 103d St., New York. 
Place: 103d St., and 5th Ave. Time: 8:30 p. m., fourth Wednesday of each 
month from October to May. 


New YorK ACADEMY OF MEDICINE, SECTION OF OTOLOGY 
Chairman: Dr. Clarence H. Smith, 2 E. 54th St., New York. 
Secretary: Dr. James Garfield Dwyer, 57 W. 57th St., New York. 
Place: 103d St. and 5th Ave. Time: Second Friday of each month from October 
to May. 


OmaHA AND CouNnciIL BLurFrs OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 
President: Dr. W. P. Haney, 107 S. 17th St., Omaha. 
Secretary-Treasurer: Dr. W. A. Cassidy, 1620 Medical Arts Bldg., Omaha. 
Place: Medical Arts Tea Room. Time: 5:15 and 7 p. m., third Wednesday of 
each month from October to May. 
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PHILADELPHIA LARYNGOLOGICAL SOCIETY 
President: Dr. Arthur J. Wagers, 1429 Spruce St., Philadelphia. 
Secretary: Dr. Herman B. Cohen, 1301 Spruce St., Philadelphia. 
Place: College of Physicians. Time: 8:30 p. m., first Tuesday of each month 
from October to June. 


PITTSBURGH OTOLOGICAL SOCIETY 


Chairman: Dr. James Homer McCready, 121 University P1., Pittsburgh. 
Secretary-Treasurer: Dr. Roy C. Cooper, 510 S. Aiken Ave., Pittsburgh. 


RICHMOND OPHTHALMOLOGICAL AND OTo-LARYNGOLOGICAL SO7IETY 
President: Dr. Emanuel U. Wallerstein, Professional Bidg., Richmond, Va. 
Secretary: Dr. William R. Weisiger, Medical Arts Bldg., Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 


ROCHESTER Eye, Ear, NosE AND THROAT SOCIETY 
Chairman: Dr. Clyde Heatly, 11 N. Goodman St., Rochester, N. Y. 
Secretary-Treasurer: Dr. John F. Gipner, 53 S. Fitzhugh St., Rochester, N. Y. 
Place: Rochester Medical Association, 13 Frince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louis Ear, Nose anp THROAT CLuB 
Acting President: Senior member of the executive committee: Dr. Arthur W. 
Proetz, 3720 Washington Blvd., St. Louis. 
Secretary: Dr. B. J. McMahon, 813 Missouri Bldg., St. Louis. 
Place: University Club Bldg. Time: Third Wednesday in February, April, 
October and December. 


SAN ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Scott Applewhite, 706 Medical Arts Bldg., San Antonio, Texas. 


Secretary-Treasurer: Dr. E. D. Dumas, 425 Medical Arts Bldg., San Antonio, 
Texas. 

Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


San Francisco County MeEpicat Society, SECTION ON Eye, Ear, 
NosE AND THROAT 
Chairman: Dr. Wilber F. Swett, 490 Post St., San Francisco. 
Secretary: Dr. Robert Carson Martin, 384 Post St., San Francisco. 
Place: Society’s Building, 2180 Washington St., San Francisco. Time: Third 
Tuesday of every month except May, June, July and December. 


SHREVEPORT Eve, Ear, NosE AND THROAT SOCIETY 
President: Dr. Claude L. La Rue, Highland Clinic, Shreveport, La. 
Secretary-Treasurer: Dr. W. L. Atkins, 50% Medical Arts Bldg., Shreveport, La. 
Place: 1240 Texas Ave. Time: 7:30 p. m., first Monday of each month from 
October to June. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Paul A. Remington, Old National Bank Bldg., Spokane, Wash. 
Secretary: Dr. Louis A. Parsell, Paulsen Medical and Dental Bldg., Spokane, 

Wash. 
Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


SyracusE Eye, Ear, Nos— ann TuHroat SOCIETY 
President: Dr. M. G. Brown, 713 E. Genesee St., Syracuse, N. Y. 
Secretary-Treasurer: Dr. A. Harry Rubenstein, Medical Arts Bldg., Syracuse, 
N. Y. 
Place: University Club. Time: Second Friday of each month except June, July 
and August. : 
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